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PREFACE 


The second and concluding volume of the 
History of Hindu Chemistry i9 now presented to 
the public. 

When the first volume was under preparation, 
it was feared that many valuable works on Hindu 

Chemistry referred to in Ras&rftava, Rasaratna- 

# 

samuchphaya, etc., had been lost for ever. Pandit 
Navakanta Kavibhushana was deputed to Bena¬ 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
rare MSS., including one of Rasahndaya. This 
last-named work is of surpassing interest con¬ 
sidering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured 
from the Libraries of the India Office, London, 
and of the Darbar, Nepal. A copy of Rasendra- 
ctm<Mma#i obtained from the Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materials throw's 
a flood of light on the dark recesses of the history 
of Indian Chemistry. As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Ndgarjuna, 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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It was with diffidence and hesitation that I 
placed the remotest limit of alchemical Tantras 
in the 12th century A. D. It now transpires that 
this date is to be pushed back by several centuries. 

A History of Hindu Chemistry would be 
rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And it is but natural that be 
should do so. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it. Colebrooke's presenta¬ 
tion of it with which I had to content myself in the 
first volume is masterly so far as it goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajendra Nath Seal 
Principal, Victoria College. Oooch Behar, Principal 

V 

Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera¬ 
tum has at last been supplied. 

The frequent references which have been made 
to the first volume must be taken to mean the 
second edition of it. Those who happen to poss¬ 
ess copies of the first edition will not, however, 
be put to any serious inconvenience. 
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I avail myself of this opportunity to express 
my cordial thanks to Pandit Harischandra Kavi- 
ratna late Professor of Sanskrit, Presidency 
College, and my collaborator in the editing of 
the text of Rasamava in the Bibliotheca Indica 
series. 

In the preface to the first volume I presumed 
to narrate the circumstances under which I under¬ 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con¬ 
tinuation of it is no more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of science poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage t»o 
Paris in March, 1905. The long interview whicji 
he had with M. Berthelot and the reception which 
was accorded to him at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as also 
by its President M. Troost, made a deep and lasting 
impression on his mind. 

Alas, for the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re¬ 
mains for me is to dedicate this volume to his 
sacred memory. 
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It is with mingled feelings that I mark the 
hour of my final deliverance from a self-imposed 
task which has occupied all my spare time during 
the last 15 years and more —feelings not unlike 
those which overpowered the Historian of the 
Boman Empire. The reader will, I hope, for¬ 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. “I will 
not dissemble the first emotions of joy on the re¬ 
covery of my freedom. * * * * But m y pride 

was soon humbled, and a sober melancholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion.” 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi¬ 
tion in the intellectual hierarchy of nations, I shall 
not have laboured in vain. 


Presidency College 

June 1,1909. 


P. C. RAY. 



PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My paper on the Mechanical , Physical and 
Chemical Theories of the Ancient Hindus is in¬ 
tended t<^ be a synoptic view of the entire field 
of Hindu Physico-chemical Science, so far as this 
reached the stage of positive Science as distinguish¬ 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistry, I have elaborated the chemical 
portions, including the Hindu account of the cons¬ 
titution of the fats and oils and the organic tissues 
in addition to Hindu inorganic chemistry. I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi¬ 
nence in manufactures for a thousand years, and, 
in the Addenda , given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, viz., the constitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and the chain of mechanical causa* 
tion in the system of Nature. I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics In the Appendix , I have 
added a brief account of the Scientific Method 
of the Hindus, which shows that all this was 
not a mass of unverified and unverifiable 
speculation (the very antipodes of science),—the 
charge usually brought against Hindu thought and 
culture,—but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
of the canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
original and suggestive than Mill, and which, as 

regards its Applied Logic of the Sciences, (e.g. 
the Logic of Therapeutics, of Grammar etc*), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi¬ 
culties of my task have been formidable, but I have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origines, and studied the authori¬ 
ties at first hand, being resolved to eschew all 
second-hand sources of imformation. Fortuntloely 
the Sanskrit philosophico scientific terminology, 
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however difficult from its technical character, is 
exceedingly precise, consistent and expressive. 
The materials also are full and the sources of 
information corroborate one another. Another 
difficulty 1 have sought to guard myself against 
is the unscientific, unhistorical but very common 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe¬ 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the correct 
historico-comparative method ( vide the Introduc¬ 
tion to my Comparative Studies in Yaishnavism 
and Christianity ). I have also practised, or tried to 
practise, a habitual understatement, without cons¬ 
ciously falling into that ‘snppressio vert* which 
is so often a ‘s uggestio falsi .’ How far I have sv»c- 
ceeded in exhiditing the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answer. 

Before concluding, I must advert to my use 
of the terms “isomeric” and “polymeric” in senses 
different from the current ones, though suggested 
by the principle of analogous extension. Instead 
of cowling new terms, I adopted ( perhaps with a 
questionable freedom ) these existing ones to ex- 
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press the Hindu idea of distinctions of chemical 
substances due merely to difference in spatial posi¬ 
tion or arrangement among the particles, without 
any implications whatever as to percentage compo¬ 
sition or molecular weight. A study of the original 
sources has made it clear to me that a “Bhuta” 
in Hindu Chemistry represents a class of elements 
composed of similar atoms, and the different elemen¬ 
tary substances comprised under one and the same 
“Bhuta” are ‘isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
among the latter. This is true of the Sankhya-Patan* 
jala and the Nydya-Vaiseshika alike. But in the 
Sankhya-Patanjala, the atoms themselves are com¬ 
posed of Tanm&tras ; and in one view, the atoms 
that enter into the ‘‘isomeric” modes of the same 
“Bhuta” are themselves “stereo-isomers” in refer¬ 
ence to the Tanm&fcras. A tri-Tanmatric atom, for 
example may have different isomeric forms wnich 
would account for the divers modes of the “Bhuta” 
originating with this class of atoms. Hence under 
the Sankhya Pdtanjala, I speak of “isomeric” 
atoms, while under the NyAya-Vaiseshika I confine 
myself to the phrase ‘‘isomeric modes of the same 
Bhuta”. It appears to me also that in the Sari- 
khya-Patanjala view, while an atom* of a particular 
kind (say a tri-Tanm&tric or a tetra-Tanm^tric 
one ) may have “isomeric” forms of its own, the 
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atoms of the different “Bhuta’' classes ( from the 
mono-Tahmatrie to the penta-Tahmatriu ) are what 
may in a broad sense be termed polymers of the 
A'kasa Tan mat ra and Bhiitadi ( matter-rudiment ). 
Under the Shrikhya-Patan jala, therefore, I have 
spoken of ‘‘polymeric’* atoms and “polymeric” 
combinations of these, though I must confess that I 
have done so with great diffidence and hesitation. 


"Victoria College, 
Cooch Behar. 
23rd May. 1909. 


B. N. SEAL. 
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Introduction 


Chapter I 

On the age of & agaijnna and the 
Buddhist Alchemical Tantras. 

In the first Volume it has been incidental¬ 
ly mentioned that side by side with the $ivaite 

Tantras we have their Bud- 

Rise, development 

and propagation of dhist counterparts in which 

Mahajanism. 

the salient teaturos of the for¬ 
mer appear.* The question now arises : when 
did the votaries of the religion of $&kyamuni 

O 

find themselves called upon to engraft upon 
their simple and pure creed the ensemble of the 
gross and grotesque superstitions, the hideous 
incantations, as also the speculative, the meta¬ 
physical and esoteric phases of spiritual as¬ 
pirations of which the Tantras are the reposi¬ 
tories ? The answer cannot be given off-hand 


# Vol. i, Intro. Ixx. 


in a few words, for it will lead us to a discus¬ 
sion of the origin and development of Malia- 
vanism. Under ordinary circumstances we 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that the most prominent fig¬ 
ure in Indian alchemy, who is acknowledged 
on all hands to be the discoverer of the pro- 
cesses of distillation, sublimation etc., is no 
other than the reputed founder of the M&dhya- 
mika system of philosophy, the renowned 
Nagarjuna. A brief and rapid survey of the 
causes which led to the origin of Mah&y&nisrn 
and its intimate connection with the tenets 
of the iSivaite cult will be of help to us. 

It is one of the saddest episodes in the his¬ 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
—in short, the moral code upon which their 

founders have always laid particular stress, 

-■ 

soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the deatli of Buddha had spread about there 
was a squabble among his followers for the 


possession of the master’s corporeal relics and 
in course of time stiipas were raised over 


them, which no less than the three jewels 
(Ratnatraya )—the Buddha, the Dharma and 
the Samgha,—and the Bodhi-tree became ob¬ 
jects of worship of the devotee. The Ohait vas, 


Vih&ras and other sanctuaries of divers sorts. 


with which Buddhistic India was dotted over 


in the first and second centuries after the 
decease of the great teacher, afforded asy¬ 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spritual and 
disciplinary exercises. 

Although their high ideal was “to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 
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elaborate character soon obscured the rav of 

</ 

light which shone forth from the founder. Tlius 
we find that within 150 years after the pass¬ 
ing away of Buddha tedious and circumstan¬ 
tial regulations as to the quality of robes to be 
worn by the Bliikslius, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwellings and furniture apd so forth 
were amongst the weighty subjects for dis¬ 
cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is interested in the study of com¬ 
parative religions will find striking parallels 
in the early 

* “On the daily Life of the Bhikshus”. Vinaya Texts 
(8. B. E. Series). The Chullavagga, Pt. iii, p. 66. 

f The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, hut only to re-appear in the 
shape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers, 
la a word, the dogmatic to a large extent superseded the 
moral element of religion. 
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We are not concerned here with tracing 
the rise, progress or decline of Buddhism ; if 
we have at all referred to its excrescences, it 
is only to prepare the mind of the reader for 
the proper understanding of tlie Malidyri-nist 
development. 

The India of Asoka and of the fourth and 
third centuries B. 0. was in the main Bud¬ 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
/?dkyamiini and his followers w'ere due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin.* As Dr. 
Bh&fjddrkar observes :— 


* Prof. Rhys Davids Expresses the same vi ews in several 
places -^There is ample evidence even in the books of the 
orthodox body of Brahman teachers to show that when 
Buddhism*arose there was not only much discussion of the 4 
ultimate problems of life, and a keen interest in the result 
but also that there was a quite unusually open field for all 
sorts of speculations”.—“Buddhism/* American Lectures on the 
History of Religions (1896)* p. 26. Again: 4> But Buddhism 
M essentially an Indian system. The Buddha himself was. 
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“But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right¬ 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahabharata espe¬ 
cially in the $anti and Anusasanika books we have 


throughout his career, a characteristic Indian.^'.. 

he was the greatest and wisest and best of Hindus/*— ibid, 
p, 117. The same high authority puts it more tersely when 
he says : “This is partly, no doubt, because we call them 
Buddhists, and imagiue them, therefore, to belong to a se¬ 
parate class, quite distinct from other Indians of that stock. 

The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian/*—“Buddhist India/* p. 165. Cf. 

“Buddhism, in fact, may be regarded as a reformed phase of 
’Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina¬ 
ted by Ydjnavalkya (in the Satapatha Brahman a) and with 
it the practice of subsistence upon alms as Pravrdjaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism'*, Weber's “Hist* Sans. Lit/* trans. 3rd Ed. (1892) 
p. 285. Again “This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ; only the fashion in 
which Buddha proclaimed and disseminated it was something 
altogether novel and unwonted/*— ibid y p. 289* 




simply ethical discourses without any reference to 
‘God, of the nature of those we find in the Buddhist¬ 
ic works ; and sometimes the verses in the Mahii- 
bhiirata are the same as those occurring in the 
latter. There appears to be at one time a period 
in which the thoughts of the Hindus were directed 

o 

to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Bight 
conduct is the last of the four noble truths of Bud¬ 
dhism.” 

* * * * * 

“It was this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em¬ 
peror A.?oka enables it to achieve success amongst 
the masses of the people ; and what was w’anting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud¬ 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re¬ 
volution as has been thought by some writers. It 
was a religion established and propagated by per¬ 
sons who had renounced the world and professed 
not to care for it. From times of old there existed 
in the Indian community such persons who were 



• * * 
vm 

called &ama»as and belonged originally to all 
castes. These gave themselves to contemplation 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. Bud¬ 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 

f 

monastic order, and though in the discourses of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of their followers to be per¬ 
formed according to the Yedic ritual. This is one 
of the arguments brought against Buddhism by 
Udayanacharya. “There does not exist”, he says, 
4, a sect, the followers of which does not perform the 
Vedic rites beginning with Garbhadhana and end- 
ing with the funeral, even though they regard them 
as having relative or tentative truth ”* Buddhism, 
however, was a revolt against the sacrifical sys¬ 
tem and denied the authority of the Vedas as 
calculated to point out the path to salvation. And 

^ farat mgfhsfu I Atmatattvaviveka, Calc. Ed. of 
Samvat 1906, p. 19. utau relating to uifa a Buddhist techni¬ 
cal term. 


this is the root of the hostility between itself and 
Brahmanism.”# 


The zealous missionaries of Buddhism 
captured the heart of the masses by appealing 
to their mora linstincts. Persuasion and not 
persecution was the instrument they chose 
to wield. King Asoka proclaimed universal 
toleration ; he inculcated respect for Brahmins 
as well &6 $rama?ms or ascetics of all sects. 


It is a relief to find that the mighty monarch 

o ^ 

had never recourse to brute force for the pro¬ 


pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, 



in the West. 


It has already been pointed out that Bitd- 
dhism itself may be looked upon as an off¬ 
spring of Hinduism ; nay, it is a logical out¬ 
come of the principles enunciated in the 


* “A peep into the Early History of India from the found* 
ation of the Maorya Dynasty to the fall of the Imperial Gupta 
Dynasty” (B.C. 322—Circa 500 A. D.) pp. 362*363. 

Journal of the Bombay branch of the Royal Asiatic Society 
(19<K>), Vol. xx. No. LYI. 


X 


$«b»khya system of philosophy. If India so- 

readily responded to the teachings of the 
new faith, it is not because she renounced 
Hinduism but because she found that all that 
was highest and noblest in the latter was ab¬ 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direc- 
tion and a vigorous impetus to the germ of 
ideas already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
aspect of the question. When speaking of 
Buddhist India one is apt to rush to the con¬ 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic glory Brahminism was rearing 
its head and was professed by not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 

In the second century B. C., we find the 

I * 

Kdbul valley, the Punjab and M&lava ac- 
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knowledging the sway of the Princes of 
the Turkish race.* Wema Kadiphses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Mahesvara ; his coins 
bear the emblem of Nandin on the re¬ 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing Siva. + The last three Kusha- 

nas—Kanishka, Huvishka and VAsudeva— 


have been noticed in the RAjataramgmi, * and 
the emblems on the reverse of tlieir coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and of 
Buddha. Thus the Gods of all these four 



• Lassen “Indische Altertbumskunde," Yol. ii. pp. 811-13 

Ed. 1874. 

t Ibid, pp. 808-811. 

| See next page. Regarding the reliability of the ac¬ 
count in the Rdjataramgini, Dr. Stein observes:—“Kalhawas 
account of the reign of these kings, who are sup¬ 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, i. e. f Turkish 
nationality, as powerful sovereigns and as faithful patrons 
of tbs Buddhist Church. On these points the statements of 



sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.* 


In the Buddhist ecclesiastical history Ka¬ 
nishka occupies a prominent place. It was in 
his reign and under his patronage that the 
Third Council was held to settle the canon 

R 

once again. The church was convulsed by 
internal dissensions and schisms, resulting in 
its being split up into as many as v l8 sects. 
4 ‘The most significant trait of the Third Coun¬ 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mah&y&nism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.”t 


the Chronicle are fully supported by the evidence of our most 

authentic records. The continued existence of the three places, 
Kanishkapura, Hushkapnra, and Jushkapura, which are des¬ 
cribed as foundations of these kings and which still survive to 
the present day is likely to have assisted in preserving a 


recollection of their founders. 


»R 


* Percy Gardner: "Coins of Greek and Scythic kings” 
pp. 129 ff. 

Cunningham : Nura. Chr.’ 1892, pp. 63 ff. 

t Kern : Manual of Ind. Bud. (Grundiss d. Indo.-Arischen 
Phil.) p. 122. 



X1U 


Hinduism was now very much alive. After 
the Third Council the distinction between the 
Hinay&nists and the Malidy&nists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise w r as 
necessary, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “Rationalism in 
Europe 5 * :— 

“There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in¬ 
culcate duties and suggest motives of action that 
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appear to most men altogether chimerical. Yet 
the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient. The first enthusiasm dies away, 
surrounding circumstances resume their ascendency, 

the pure faith is materialised, encrusted with con- 

d 

ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap¬ 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate 
civilisation has dawned, or at most it faintly and im¬ 
perfectly filters through an accumulation of dogmas, 
and thus accelerates in some measure the arrival 

of the condition it requires.” Volf i, p. 305, Ed 1900. 

The same historian in explaining the rapid 

spread of Christianity in Europe observes in 

another place :—“It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining much of their ancient charac¬ 
ter, but assuming new names and a new 
complexion.” 
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Among the bold spirits who took a leading 
part in this renovation the name of N&g&rjuna 
stands conspicuous. The M&dhyamika sys- 
tem, with its axiom— sarvam Sunyam —a form 
of Pyrrhonism pushed to its extreme limits, 

which is an essential part of 

Nigdrjuna : a lead- . 

ing representative of Mahayamsm, is generally as- 

Mahayauism. .. .... ■».- ,i _ . 

cribed to him. jSortnern Bud¬ 


dhistic literature is replete with the marvels 
and miracles performed by him, and tradition 
has invested him with superhuman powers, 
Hiouen Thsang calls him along with Deva, 


Asvaghoslia and Kum&ralabdlia, “as the four 
suns which illumine the world.’’* As early as 
A.D. 401-409 we find a life of Nagarjuna 


Bodhisattva translated into Chinese.t 


Tara 


n&tlia has committed to writing all the float¬ 


ing mass of legends connected with this 
venerable name, but as the Tibetan monk 


wrote so late as the beginning of the 17th 
century A.D., and as nothing was too astound¬ 
ing for his pious credulity, we have here only 


* Julian “a texts, Vol. ii, p. 214. 

+ Sun. Nanjio’s Catalogue, Ap. i, No. 3. 
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nuclei of facts round which have gathered 
accretions of vast proportions. It is now 
almost a hopeless task to separate the grain 
from the chaff. Nevertheless we can glean 

CJ 

certain historical data from all that have been 
handed down. Before proceeding further we 
think it proper to treat the reader to a speci¬ 
men of the materials with which one has to 
deal. We cull the following bits from the, 
“Life and Legends of NagArjuna” 'gathered 
chiefly from Tibetan records including 
Taran&tha’s “History of Buddhism.” 

“A rich Brahmin of the Vidarbha country to 
whom no son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter¬ 
tained one hundred Brahmins, he could get a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins After 
ten months his wife gave birth to a son. The rich 
man incited learned astrologers to predict the 
f- rtunes of his child * but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate. 

The assrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 
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live seven years, beyond which its life could not 
be prolonged by any means whatever- When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

“As the boy (Nagarjuna) was passing his mourn¬ 
ful days, one day the Mahabodhisattva Avalokite- 
swara Khhsarpawa visited him in disguise and 
advised him to go to the great monastery of Nfilen- 
dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re¬ 
cited some gathas. During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Nalendra,. who ordained Nagarjuna a 

Bhikshu of the Vihara. * * * * During the 

latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to devise 
some means of acquiring treasures for the support 

b 
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of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect¬ 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal¬ 
ing the other in his mendicant's platter. He 
begged him to teach him the art of turning metals 
into gold. The S3ge consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this, he said that he could not teach 

the art of alchemy unless Nagarjuna consented 
to part with the leaf. Nagarjuna consented, and 

w 7 as taught the art. When it was fully mastered, 
he flew towards the Indian Continent by the help 
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of the remaining leaf. Returning to Nalendra, by 
means of his easily acquired wealth he supported 

the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of Samkaracharya* and im¬ 
parted religious instruction to the monks of 
Nalendra. 

“Nagarjuna returned to his country after a visit 
to Uttarakum and erected many chaityas and 
temples, composed many works on science, medi- 
-cine, astronomy and alchemy. After the death of 
Saraha Bhadra, the office of high priest fell upon 
Nagarjuna, which he managed with great ability 
and indefatigable zeal. He matured the Madhya- 
mika philosophy which was only conceived by his 
illustrious teacher Saraha.” 

“Nagarjuna is said to have been a great friend 
of king De-Chye (Samkara) of S. India, whom he 
converted to Buddhism.” 


* An instance of glaring anachronism. .Stottkara flourished 
■in the 8th.—9th century A. D, See below, foot-note to p, xxii. 

+ S. C. D£a : Joum, As. Soc. li, Pt; i, pp. 115—120. 


One thing seems to be clear from the 
above, namely, that Nag&rjuna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 


T&ran&tha, it is true, completed his History 
in 1608 A. D., * but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes te confirm'this account. 
We have already made use of the record left 
us by Hiouen ’Thsang. + It is thus clear 
that all the testimonies concur in ascert- 


mg Aagarjuna not only as the originator of 
the Madhyamika philosophy hut also as an 


Nagarjuna as an 
adept in magic 
and alchemy. 


adept in magic, conjuration 


and 



and that even 


so early as the 7th century 


A. D. The exact time during which he 
fiourished is a matter of controversy. He is 
generally regarded as a contemporary of 


* Schiefner : Gesch. d. Bud. Pref. vi, 
f Vide Vol, i, intro, xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 

his succeeding to the Patriarchate.* 


* According to Lessen Nigirjuna lived about A. D. 23 
during the reign of Kanishka. The Rdjatarawgitfi says: 
‘‘Then there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 

them ( Hushkapura, Jushkapura and Kanishkapura ). 

During the powerful reign of these [ kings ] the land of 
K&mir was to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres¬ 
trial world since the blessed Sakya Siwha (Buddha ) had 

obtained complete beatitude (Nirvana)..And a Bodhi- 

sattva lived ( then ) in th is country as the lord of the land, 

namely, the glorious Ndgarjuna. Stein's trans. Vol. I. 

pp 30—31. As the tradition of the Northern Buddhists as 
recorded by Hiouen ’Thsang (St-ytt-ki, 1. pp. 99, 151, the 
Tibetan Dulva (Csoma, As. Res. XX, pp. 92, 297) as also 
Scliiefner (Tar, Gesch. d. Bud, p. 301) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha s 
Nirvdna, the date assigned here to N&gdrjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words:—“Wegen der grossen Aniahl seiner 
Munzen mus dem Kanishka eine ziemlich lange Regierung 
Zu^eschrieben werden ; ich glaubo daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert habe. M Fleet main¬ 
tains B, C. 57. V. Smith c . 120 A. D. While Messrs. 
Bhdnrfirkar c . 278 A. D, (Journ, Bombay Br. Roy. As. Soc. 
'Vol. XX, No. Ivi, pp. 269—366 ) as the date of Kanishka. 
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An important document has been preserved 
or us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 



is in the shape of a “Friendly 

N&g&r funa to king ITdj 

Nagarjunaasa The Original in £ 


of 



contemporary and ^ ''wmiiai m uau»M iu. Cn- 

Sadvaliana. kmg titled Suhrillehha , has not yet 



probably 


been lost. Cdyana in the Tibetan 

tion is Bdye-Spyod = Sadvahana.^ 1 

v&hana is a prominent figure in the history 


Sad 


S. India 


Sanskrit 


frequently spoken of as a 



of learning 


and there are several literary reminiscences 

associated with 



s name.! 


* Vide Wenzel: Jouru, Pali Text Soe. (1886), p. 1. 

t S. C. D§s (1. c.)‘says : “Nigdrjuna is said to have been 
a great friend of king I)e-Chye ( i. e. Samkara ) of S. India 


whom he converted to Buddhism.” Now De-Chye=Bdye- 

byed according to modern pronunciation. D4s is evidently 
in error in rendering De-Chye as .Samkara (Wenzel). 

t Cf ,—Kamastitra of Vatsyayana. siRffifii*: 

[srem] l Referring to a “new” 

MS, of Harshackarita in his possession Hall remarks—“for 

.Silivahana I there find Sii tav&ha na’’ — In t ro. to “Vasavadattii.” 

p. 54. This by implication would suggest that the other 
MS. had the reading Salivahana. 
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Now “the Andhrabh ntyas or S&tav&hanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e. 9 for about 3 centuries. 

“The period during which they ruled over 
Maharashtra must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved.. But that $d.liv&liana or 
$atavahana was a family name must have 
been forg6tten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
$alivahana,$alana, H&la and Kuntala as the 
names of one individual.” * 

The So-to-p’o-ho of the Chinese version of 
the “Friendly Epistle” has been identified 
with one of the /S'atavjihanas or Andlirft 
kings, possibly Yajna-SrhS&takann. who 

seems to have reigned about 172—202 A. D. 
There is, therefore, nothing improbable in this 
particular, Satavahana being a contemporary 
of N&g&rjuna. In the alchemical Tanfra, 
“Basaratn&kara,” ascribed to Nagarjuna, 

* Bhawrfarbar c s “Early History of the Deccan 0 —p. 36. 
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there is a dialogue between this sage and 
$aliv&hana (p. 6). We shall revert to this 
subject later on. 

Numerous works have been fathered on 
N&g&rjuna and it is an open question if 
any of them be genuine.* As is well 
known Vy&sa or more properly named Ve¬ 
da vy&sa has been taken to be the com¬ 
piler of not only the four Vedas but also 
of all the Pur&ias put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible for writings which ap- 
XT ^ . . peared several centuries later. 

Ndgarjuna as a A 

comprehensive Names, venerable and illus- 

name of the acti- 

vhiy of MahayA- trious, have often been pressed 

nism. # # • L 

into service to lend weight 
and dignity to productions which otherwise 
would not have commanded a respectful hear¬ 
ing. On the whole we are inclined to agree 

* In Bunyin Nanjio’s Catalogue of the Bud. Tripil&ka there 
is a list of 24 works ascribed to Nigirjuna. The Sutmllekha 
was translated into Chinese in 4S4 A. D. App. pt. I, p. 368. 
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with Kern when he says, “The figure of 

%) 7 o 

Ndgdrjuna, so prominent in the history of the 
rise of Mahdyanism, shows a double charac¬ 
ter. It is, on the one side, the name of an in¬ 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me¬ 
thods of Indian scholastic philosophy. On 
the other hand, Nagarjuna is simply a compre¬ 
hensive name of the activity of Mab&vanism 

t/ 

in the first'pliase of its onward course.”* 


# In VoL I of this work (Intro, xciii), we quoted Alberimi 
as to the date of Nagarjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 

Brahmins of that part of India from which every vestige of 
Buddhism had disappeared in the 11th century and he was 
evidently misled on this point as the traditions relating to 
Ndg&rjuna had at that distance of time become very vague. 
This will be clearly seen from what Prof, Sachau says in the 
preface to the Arabic edition of Alberunl, 

“Its civilisation was then essentially Brahminical as it had 
come to be in a protracted struggle with Buddhism. Alb4- 
rdni does not know Indian Buddhism from personal experi¬ 
ence though it had not yet entirely withdrawn from India 
and in some part was still a political power, ( p. v.) 

“The valley of the Kibul river and the Punjab are all that 
Alberfini has seen of India, (p. xiii.) 

n The high schools of Hindu science and learning, Kasmir 

and Benares, were in Albdrum's time unapproachable for 
Muslems. (p. xiv,)*' 


XXVI 


Prom the time of N&garjuna onwards Ma- 

h&yanism began to be tinged 

more and more with Brahmi- 

* 

A notable and decided step in 
this direction was taken by Asaraga, a monk 
of G&ndh&ra, who composed the Yogaohara- 
bhiimisastra, in which by assimilating the 
doctrines of Patanjali he paved the way for 
the growth of Tantras. He seems to 
have lived about 400 A. D.* Vasubandhu, 

Asamga’s younger brother, was another zea- 

■ 

* Cf .—Takakasu .* Journ. lloy. As. Jan. Soc.1905. 

A life of Vasubandhu was translated into Chinese by 
Paramartha. A. D. 557-569.—Bun. Nnnj. Cata. p. 371. 
Csoma Korosi following the Tibetan Chronology says :—‘‘I 
know that Arya Asamga lived in the sixth or seventh century 
after Jesus Christ.” As. Res. XX, p. 513. This date has 
been accepted by Lassen ( Ind. Alt. ii, p. 460) as also by 
R. Davids ( Buddhism, p. 207 ). But this chronology has 
now become untenable. The date of Asamga and his 
brother Vasubandhu should be put back by about two cen¬ 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(Bun. Nanj. Cata. App. i p. 371 ). It must have taken a 
century or two to have their works sufficiently recognised 

in India before they would deserve a place in the Chinese 
Tripitaka. 


Asamga. 

nical bias. 
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lous adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of N&lendra—the “Oxford 
X)f Indian Buddhism.” From Tibetan sources 


we learn that the celebrated logician Dig- 
n&ga was a disciple of Vasubandhu, a con. 
temporary of Lha-tho-ri, king of Tibet, who 

lived up to 371 A. D.* 


Mah&yanism now began to adapt itself to 


Gradual aud im¬ 
perceptible fusiou 

of Mahay an ism 

with Saivaism. 


its environments. The ab¬ 
sorption of the Yoga ideas 
made the transition into the 


Tantric cult easy and Nor¬ 


thern Buddhism began to develop and ex¬ 
pand by entering into an alliance with $ai- 
vaism,which favoured the growth of Buddhist 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Burnouf. The Ma- 
h&y&nists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the tfivaite Tantras while 


* S. C. Vidy&bhushawa : Journ. As. Soc., Vol i, ( 1905 ), 
p. 22J. 
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the God $iva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten¬ 
tial Buddhas* occupying the same position. 
The worship of the female energies ($akti) 
which plays such an important part in the 
Tantras was encouraged in the person of T&r&. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked : why did Buddhism seek 
alliance with jS'aivaism in preference to the 
Vishmivite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of $iva, especially 
in its T&ntric form, had struck root that 
Mah&vdnism asserted its sway : + and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishnavism gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 

* i. e. the Bodhisattvas. 

t Vide ante. p. si, ( under Wema kadiphses ). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gitagovinda we find Buddha freely 
acknowledged as an incarnation of Vishnu 
and extolled for his abhorrence of sacrificial 
rites.* 


From Fah-Ilian’s travels we gather that in 


the beginning of the 5th century A. D., the 
Mah&yanists were gaining the upper hand, 
though their rivals, the Hin&v&nists, were 
still holding their own in several localities. 
Thus at Mathura and P^aliputra he found 



It is scarcely correct to assert that Buddhism was ex ter- 
pated in the land of its birth by cruel persecution. Cf. Vol. i. 
Intro. Izvii. The Bengali poet Ramchandra Kavibharatl, 
author of Bauddha Sataia, though a devoted Buddha, be. 
longed to the same class of thinkers as Jayadeva. Pandit 
S. P. S^strJl is inclined to place him in the latter end of the 13th 
century,—Journal of Buddhist Text Society, Vol. I. Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to be 
copied from in Magadha.—Bendall’s Camb. Cata. of Bud. 
Sans. MSS. (1883), pref. iv. 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Suramgama Siitra 
for his protection, we may conclude, since 
he is by no means a pronounced Mah&y&nist, 
that the predisposing causes for the origin 
of the Tantras were already in existence. “In 
this Sutra is contained the most complete 
list of Dh&rawis (invocations) found in any 

Chinese compilation. There are 426 distinct 

* 

sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sutra. 
Considering that Fah-liian in the early part 
of the 5th century regarded this book with 

reverence. We may reasonably 

assign it to a period not later than the end 
of. the 1st century. Now amongst the invo¬ 
cations we find distinct reference to Dhyani 
Buddha, Vairochana, Akshobhva, Amit&bha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” * 


ji 


* Intro, to Beal's “Fah-hian.” (Lzxii). 


i 
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These Dharaais may be looked upon as 


Dliaranis as the 
precursors of the 
Tantras. 


the precursors of the Tantras 
and they fully support the 
views that when they were 


composed Buddhism had turned a new leaf. 


The repeating of certain magic formulas 
along with the names of Buddha Amit&bha, 
etc., was to secure salvation, in other words, 
“instead of the old doctrine [ of Karman ]— 
as a man sowetli, so he shall reap—a new 


and easier way of salvation is here preached, 
viz., as a man prayetli, so lie shall be saved. 
It is what is known to us as salvation by 

«p 

faith rather than by works. It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahay&na, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
yana.* 

The new class of literature which now 


arose in order to meet the demands of the 

revival is collectively known as 

V 



* Max Muller, Buddhist Mahayana Sutras. Intro, to larger 

Sukhavati- Vy&ha, ix . S. B. E. Series, Vol. xlix. 
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tlie Vaipulya Sutras or the Siitras of the 

developed school, of which 

Vaipulya Sutras. 

the Dharanis arc an integral 

o 

part. It found expression in such works as 
the “Saddharmapimdarika,” “Lalitavistara,” 


“Tathagataguhyaka,” 



—all of which soon acquired almost canonical 


sanctity in the estimation of the N. Buddhists. 


Burnouf has tried hard to differentiate 


between the simple Sutras as represented by 
the literature of the primitive orthodox Bud¬ 
dhism and the expanded Sutras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


* **La presence des Bodhisattyas ou leur* absence interesse 
done le fonds m£me des livres 06 on la remarque, et il est 
bien evident que ce seul point trace une ligne de demarcation 
profonde entre les Sutras ordinaires et les Sutras dcvelopp^s. 
—Burnouf, Intro, p, 112 ; ibid, p. 120 . Ed. 1844. Vide 
Max Muller's remarks at the end of the Smaller Sukh&vati- 

Vyuha, p, 102 , S. B, E. Series, Vol. xlix. 

■ 

Cf. also ‘ Some Vaipulyas are, materially, much like the old 
Sutras, whole passages e. g. of Lalita-Vistara recur almost 
word for word in the P&li Scriptures.” Kern (Ind. Bud. 
p. 5). This eminent Buddhist scholar also very appositely re* 
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lines has been found to be well-nigh un¬ 
tenable.* 

By the second century A. D. we find the 
leading beliefs and ideas as crystallised in the 
Mah&yana literature fully in vogue. Thus we 

marks elsewhere : “The results arrived at by Burnouf may be 

right so far as Mahdvaipulya Sutra as a whole is concerned, 

* 

they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara, it can hardly be questioned that these works contain 
parts of very different dates,, and from various sources/' 
—Kern, Intro, to Saddh., pp. x-xi. Passages in L. y. are 
literally identical with those in Mahivagga. Again:—*‘These 
few examples I have chosen will suffice to prove that the 
material of a Mahdvaipulya Sutra is partly as old as that of 
any other sacred book of the Buddhists/'— Ibid u xiv. 

* The truth seems to be that “the historical relation be¬ 
tween the Hinaydna and the Mahay£na schools of Buddhism 
is to me as great a puzzle as ever.”—Max Muller, Intro, 
to L. Sukh. Vyfiha, ix. Even the very distinction between 
the N. and the S. Buddhism has baen taken strong ex- 
ception to by R. Davids f who says ^There is not now 
and never has been # any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading/'—Bud. 

India, p. 1J3. 

c 
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come 


across 


m 


the 




Buddhacharita 


J) 


of 


* 

ALSvaghosha, who is admitted on all hands 

o 7 


7 


of Kanishka, such a 


passage as this : “this, Sirs, is the Malia- 
yjtna, the instrument of the law of the per¬ 
fect Buddha, which is the establisher of the 

set forth by all the 


welfare of all 





Buddhas.”* The “Lotus of good Law” was 


translated 


the close of the 


T). + 


Side by side with the growth of the scrip¬ 
tures another class of literature was called 


buddhistic Tan- 
tras. 


into being by the exigencies 
of the times—we mean the 


Tantras, the necessity for which has been 
hinted at in the first volume, t However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro¬ 
ductions, it would be idle to deny that there 


* Cowell’s trans. p. 184. S. B. E. Series, Vol. xlix. 
t Edkin's “Chinese Buddhism/' p. 89. There were several 
versions of this sacred book.— Vide Kern's Intro, p. xxiii 
(S. B. E. Series). 

J Vol. i. Intro, lxx. 
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is much in them which is calculated to pan¬ 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
pea red on the scene is yet a" matter of con. 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras exist'ed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter. + 

* Vide the palm-leaf MSS. discovered in the monastery of 
Horiuzi in Japan and carried from Central India. One of 
these is in the handwriting of a famous Chinese priest, 
named Kanshin, who came to Japan in A. D. 753. The 

MS. contains besides a Dhdrani, Eve Tantras, "Bold. Texts 
from Japan/*, ed. by Max Muller. Yol. i, pt. i, Intro, 
pp. 6-8. It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

t Waddel says ‘*No one has yet realised the vast extent 
to which Mahdydna and Tdntrio Buddhist remains cover 
India; nor sufficiently realised the leading part played by the 
Mahiy&na in Indian Buddhism during its popular period/' 
Journal of the Boy. As, Soe. (1894). 
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The Tantras found a congenial home in 
China. Amoghavagra, a $rama?m of nor¬ 
thern India and a Brahmin bv caste resided 

V 

in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in¬ 
fluence the Tantric doctrines dealing with 
talismanic forms and professions of super¬ 
natural power first gained currency there.* 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses¬ 
sion of authentic records as regards the pre¬ 
valence of Ta ntras in Northern 

Tantras imported t i * 1 , J i - 

into Tibet. India; as it was about this 

period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier, t 

'* Bun, Nanjio’s Cata. App. ii, p. 445. Amoghava^ra 
translated 77 works including Uslwisha-chakravarti-tantra, 
Garudagarbha^a-tantra and Vayrakum£ra-tantra. 

Cj\ —Also “The existence of the Tantra .Sastras may thus 
apparently be traced at least as far back as the 6th century 
A. D .”—Vide “Annual Report,” As. Soc. Beng. 1900. 

f In the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to r l antrisrn 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter¬ 
preters (lochavas) rendered into Tibetan the 

accu- 


various Sanskrit Tantras. The 



racy with 1 
and their 

9 

often to reproc 
thus we are in 


,'hicli these translations were made 
fidelity to the original enable us 


the S 


Texts and 



of valuable 



>ri - 


Pandits of Bengal visited Tibet at the invitation of its kiDg 
and formally introduced there Buddhism ; these Pandits 
were Sdnti Rakshita, high priest of the monastery of 
Ndlenda and his co-adjutor Padma Sambhava, a native of 
Udyana, who took charge of the Tkntric part of the Buddhist 
liturgy. They were followed by the sage D£pamkara-»Sri- 

jnina ( Atisa), b. A. D. 980, d. 1053. He acquired proficiency 

i 

in the three pitfakas of the four classes of the Hinay£na 
Jr&vakas, in the Vaweshika philosophy, in the three piJakas 
of the MahAyina doctrine, the metaphysics of the Madhya- 
mika and the Yogdchdrya schools and the four classes 
of the Tantras. At the request of king Nay a Pdla he 
accepted the post of high priest of the monastery of Vikra- 
•naeila.— Vide S. C. Dds,—Journal of the Buddhist Text Soc. 

Pt. i. 
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cal data.* Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D.t 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gainino* an in- 

O O 

sight into this dark recess in 

i 1*. n Tv* I • , 11 

the history ot Hindu lntellec' 
tual activity. In the course of our search 

* Speaking of the Tibetan translation of Ajvaghosha’s 

Buddha-Charita t Cowell remarks: ‘‘The Tibetan version 

appears to be much closer to the original Sanskrit than the 
Chinese ; in fact from its verbal accuracy we can often repro¬ 
duce the exact words of the original, since Sanskrit words 

are always represented by the same Tibetan equivalents, as 
for instance the prepositions prefixed to verbal roots.”—I. c. 
Intro, p. x. Waddel is equally impressed with the ‘‘pro¬ 
foundly accurate and scholarly nature of the Ldmaist transla¬ 
tions of Sanskrit Buddhist books and he again observes : 
‘‘It is clear that the Tdntric and Mahdydna features of 
Lamaism were imported en lloc from Indian Buddhism.”— 

Journal of the Boyal As. Soc. for 1894, p. 15. 

t Analysis of the contents of the Mdo (Sutra) by Csoma 
de Korosi—Asiatic Researches, XX (1836), p. 583. “A 
work on preparing quicksilver, the most powerful for subdu¬ 
ing every sickness and for improving the vigor of the body." 
—“A work on turning base metals into gold.” We are 
thus reminded of the contenta of the Ras£r«ava and the 
RasaratnAkara, Vide p. 2. 
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for MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
a Buddhist Tantra, with N&garjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God $iva himself. We are 
only left to internal evidences—evidences 
based upoh the gradual evolutiou of chemical 
processes, which we have not been slow 


to take advantage of. The MS. in question 
is a mere fragment, hut it is calculated to 

evoke all the zeal and en- 


Its historical 
importance* 


thusiasm 


of 


a Palaeontolo¬ 


gist—of an Owen or a Marsh—in his efforts 
to restore an animal and assign to it its pro¬ 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of its tooth or claws. From 

this point of view Itasaratnakara, for Midi 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Maliaya- 
nist school and as such its invocations are 



addressed to all the Buddhas ;* and in one 
place there is a pointed reference to Prajna- 
pdramitA t(perfection of wisdom) appearing 
before Ndgdrjuna in a dream and revealing 

to him chemicel knowledge.* 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between $alivahana and 

N&g£rjuna, and Ratnaghosha and Maadavya.§ 
These last two names are held equally in 
veneration with N&g&rjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^ The bringing 
together of these four dramatis personal. 


* nftjqaj | Cf. The opening invocation in the 

Sukhivati Vyuha: sue. • also HW. 

suit in A'rya Manjusrimtila 

Tantra. — Vide As. Res- xx, p. 512. 

f Cf —The invocation in Va^rachchhedibi ijift 

X Vide Sans. Texts, p. 10, also Trans., p. 5. 

§ Vide Sans. Texts, pp. 12*14, also Trans., pp. 6-8. 

1 Cf. Vol. i, p. 77. 
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especially of the first two lias a significance 
of its own. We have already seen that refer- 
ences to Ndgarjuna and his contemporary 
king $&livjihana are only to be met with in 
ancient classical literature (vide ante xxii). 
It seems probable that Rasaratnakara was 
written at a time when the memory of these 
personages was still fragrant. Judging from 
internal evidences also we come to the con¬ 


clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasan/ava, we 


had to quote several parallel passages from 
it,* and from a careful perusal of both we are 


Also ft typical 
production of the 
Mah&ydnisfc period 
of intellectual ac- 


of opinion that the latter is 
the inspirer rather than the 
borrower. Rasaratnakara, in 


tivity. 


short, seems to us to be a 


typical production representing the Mahdya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 




* Yide Vol. i, Sans. Texts, pp. 7, 12 ,13 and 18. 
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From the 5th to the 11th century A. D. the 
colleges in connection with the monasteries of 
Pfeliputra, N&landd, Vikramasila, UdaneZ- 
pura, etc., were the great seats of learning 
as the temples attached to the pyramids in 
ancient Egypt ; and alchemy was included 
in the curricula of studies.* 

The existence of a vast ancient T&ntric 

Antiquity of A1- literature with alchemy as a 
chemical Tantraa. component part has now been 

placed beyond doubt, thanks to the searching 
examination of the Mah&rj&j&’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. $astri and S. Ldvi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jik&mata, written in Gupta character and 
copied about the sixth century A. D. This 

i 

*-_j— JLllilJ __ - ■ - ■ — ^- , _ _ 

N. 

* Cf. “By the aide of the tower of king Asoka is built a 
Samghdvasa, belonging to the great vehicle, very imposiug 
and elegant. There is also a temple belonging to the little 

vehicle.In the college attached to the temple one may 

see eminent &ramanas from every quarter of the globe.’ — 
Beal's “Fah-hian,” ed. 1869, p. 105. 
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school, though itself very ancient, presup¬ 
poses the existence of other schools and we 
have distinct mention of the Maha- 


yd,na.* We now learn that the gradual 
fusion and amalgamation of $ivaite and Bud. 
dliist Tantras had begun even anterior to the 
sixth century. The Kubjika-tantra was evi¬ 
dently composed outside India proper, pro¬ 
bably in Nepal. The Goddess Parvati en- 
courages her consort to proceed to the conti¬ 
nent for the spread of the tenets propounded 



p&rada (mercury) as his 


generative prin- 


# Catalogue of Palm-leaf and selected paper MSS. belong¬ 
ing to the Durbar Library, Nepal, by H. P. .Sastri (1905). 
lxxviii, et. seq. '* 

*g tnvrart fiwfan n 

t a* qVsfacfiUTq I 
t qngt g? qfa 7 r: 11 

si 

ggt i 

For the passages cited here we are indebted to the indus¬ 
try and courtesy of Pandit H. P. Sastri, who has wended his 
way through the bulky MS. 
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ciple and eulogises its efficacy when it ha 


s 


been killed six times.* 


We 



find 


allusions to the transmutation of coppe 


cu ry 


In short 


we have ample references to alchemical 
processes 



m 


the 


y 


technical 


terms in which Rasamava, Rasaratnakara 



and other 


period abound. + 


works of the T&ntric 


Tt is now only necessary to wind up this 

chapter with an extract from 

Alchemy au in- , ~ 1 

tegrai part of Ma- tile work oi an eminent Jtsud- 

hayanisfc activity. n , . , , i • i* 

dhologist with this reservation 
that the growing influence of Tantrism began 

do o 

as we have seen long before the 8th century. 

“The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 


* Even at the present day mercury, which has been killed 
six times in succession, each time with an equal weight of 
sulphur ls reputed to be one of the most 

potent of remedies. 

t e.g. q4*f faftnrt fa? i 

For the the meaning of the word ^ (Vedha) see this Vol. 
p. 18, footnote,'also Vol. i, p. 120. 
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growing influence of Tantrism and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver¬ 
ance, by worshipping Durga, the tfakti of £iva— 
Prajfia in the terminology of the Mahayana— 

through means of spells, muttered prayers, Sam.l- 

1 

dhi, offerings, etc. Similarly the Buddhist Tau- 
tras purpose to teach the adepts how by a super¬ 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul¬ 
nerability, invisibility, alchemy ; or of a more spiri¬ 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union w T ith some 
divinity. There is an unmistakable affinity be¬ 
tween Tantrism on one side, and the system of 
Yoga and Kamma^/iana on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

‘‘Taranatha informs us that Tantrism existed and 
was transmitted in an occult manner in the period 
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between Asariga and Dharmakirti, but that after 
Dharmakirti’s times the Anuttarayoga became 
more and more general and influential. Substan¬ 
tially his statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra-Vajracharyas, 
who, being possessed of various Siddhis, performed 
the most prodigious feats. 

“The kings of the Pala dynasty, whose sway over 

Gaucfca and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
maslla was a renowned centre of Tantrist learning. 

“The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith, 
Still Buddhism declined during their reign and 
more so after the invasion of the country by the 
Muhammedans in A. D. 1200 . The monasteries 

of UdamZapura and Vikramaslla were destroyed ; 
the monks were killed or fled to other countries. 


The learned Sakyasri went to Orissa, and after¬ 
wards to Tibet; Ratnarakshita to Nepal ; Bud- 
dhamitra and others sought a refuge in S. India, 


whilst Sangama-Srijnana with several of his fol¬ 
lowers betook themselves to Burma, Camboja, etc. 
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And thus the Law of Buddha became extinct in 
Magadha. 

“Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijayanagara, Kalinga, and Koii- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkan about that time is attested by 
the rich donations to the monastery at Dambal.”* 

It will be noted that the monks of the 


monasteries of Udaudapura and Vikramslla 
on their dispersion carried with them their 
learning and arts in the. same manner of the 

Q 

, | Byzantine Greeks on their 

Spread of al- " 

chemy. expulsion from Constantinople 

bore with them their intellectual treasuries to 


the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 

O 


found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine Republic 


under the Medicii. 


* Kern—Manual of Ind. Bud., pp. 133 —134. 

t Cf .—“The Deccan, which from the eleventh century was 

the refuge and centre of literary activity generally. In 

Hindustan it had been substantially arrested by the inroads 
and ravages of the Muhammadans,—Weber. Hist. Ind. 
lit. p. 283 . 
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Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 
for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by Madhava in itasesvaradarsana* 
was derived by intercourse with the Arabs, t 

* Vol. i, Intro, lxxviii, et seq. 

t E.g. Barth : “In regard to alchemy, anyhow in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other .Sivaites had preceded them in the pursuit of the 
philosopher's stone. Already, in his exposition of the different 
doctrines of the <Saivas, Siyana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or “system of 
mercury,” a strange amalgamation of Yedantism and al¬ 
chemy. The object contemplated in this system is the trans¬ 
mutation of the body into an incorruptible substance by 
means of rasapdna , i.6., the absorption into it of elixirs com¬ 
pounded principally of mercury and mica, that is to say, of 
the very essential qualities of .Siva and Gaurf, with whom 
the subject of the operation is thus at length identified. This 
species of transubstantiation constitutes the jwanmukti, or 
state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formuhe of the Vedanta are here only a sort 
of jargon, under which there lies hid a radically impious 
doctrine ; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider¬ 
able literature, there is an infusion of Mohammedan ideas. 
. The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors.”—-“Religions of 
India,” ed. 1891, pp. 210-211. 
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The attentive reader who has followed us 


In Tibet and the 
Deccan. 


all along could not have failed 
to notice that it was in the 


Universities of 2s 
Vikramasila, in Ct 


U dawdap 


and 


Ma 




commu nication 


gions which were cut off from 
with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot ( Tibet ) and the regions lying to 
the south-east of ft,* and South India.i 


* See under colophons to RasahWdaya and Rasasira 
respectively. 

t The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Midhava 
as hi8 prime Minister. Wilson says “The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modern 

As, Res., Vol. xx (1830), p. 1. See also Sewell’s 
A Forgotten Empire”—(Vijayanagara). 


period. 
«* 



Chatter II. 


Having thus far prepared the ground for 
believing that alchemy along with other cog¬ 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 


Further cultiva¬ 
tion of alchemy. 

ber that on 


lopment. At the outset it is, 
however, necessarv to remem- 
the decline of Buddhism the 


vigorous impetus which its followers gave to 
literature and science was not lost to 



Nay, during and after the revival of Brahmin- 
ism under the Gupta dynast} r and its succes¬ 
sions we have some mighty intellectual giants 
whose productions will continue to'shed lustre 


as long as the Hindu nation exists. Kalidasa 

and Bhavablniti, Brahma Gupta and Arya¬ 
bhata, Hamkara and Ramanuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world. 
At the time of the Brahminic revival Bud¬ 


dhist works of acknowledged merit far from 



lieing cast aside were 



in veneration. 


Atnarasimha in his Lexicon and Vagbha/a in 
liis Asldamgahridaya * as also the pseudo- 
V4srbha£a * commence with an invocation to 


Buddha, which has never shocked the toler¬ 
ant spirit of the Hindu. Charaka and Susru- 
ta also hear distinct impress of Buddhist 
retouching. Tire Buddhist Trantras became 

o 

likewise a part and parcel of Hindu religio- 
philosophical literature,t the subject-matter 

Bnddhist aUhe- <*'the former iu imsorporat- 
mio8i TantrM ab- e( j j‘ nto tlie latter, the names 

eorben into mcluu 

Tantras. m‘ Tara, Pra j haparamita and 

Buddha being simply changed into tliose of 
Parvatl and /Siva. In Rasaratnakara 
we have distinct indications that it is an 
admixture of both. 



* Vol, i, p. 76. 

t Speaking of a typical Buddhist production belonging 
'to this category Burnouf 'observes : “Ce morceau est ex- 
clusivement speculatif, et il nous offre une nouvelle preuve de 
"alliance intime que le systeme des Tantras a contractee avec 
'la philosophie buddhique ia plus elevee” (1. c. p. 543 ed. 

1844). 


Hi 


It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nagar- 
juna, Ratnaghosha, Ma//*davya and others. 

In the introduction to the first volume we 
stated : “It is to be regretted that the seve¬ 
ral works quoted by Madhava [on the science 

of mercurv 1 Ras&n/ava alone 

Rasahridaya. * 

seems to have survived to our 
days” ( 1. c. lxxxiii ). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasalmdaya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ancient,”*we think we should not err on the 
wrong side if we place the author some three 

* Cf. Vol. i. Intro, lxxx. 

* 

The qualifying epithet is only applied to venerable 

ifashis of old. 
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•centuries before bis time. If our surmise be 
correct, be should have lived about eleventh 


century 
whifch t 


The only personal allusion 
r has condescended to offer 


for the edification of 



is that he 


wrote his book at the request of the king of 


region adjoining 


the Kirataland, i.e.. the 

i * * 

modern Bliotan. Portions of this remarkable 
treatise after a careful collation of the MSB. 


have been reproduced in the proper place. 

The worm-eaten fragmentary MS. produced 

from Benares is 3on years old. Internal evi¬ 
dence equally goes to establish the antiquity 

of this work. The author was evidently a 
_ • 

Buddhist as we learn from the colophon to the 
Benares MS. (vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 

i 

is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge 
their obligations to a Buddhist author. 

Ras&raava which has been noticed at length 
in the first volume and to which was assigned 

O 

the 12th century A. D., as also Rasaratna- 
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samuchchaya ( 13th to 14th century ), need 
not further arrest our attention. 


The presentation of the various treatises of 
the Tantric and iatro-cliemical periods under 
discussion in their exact chronological se- 
quence is not an easy task ; in the absence of 
more definite information, we are afraid, we 


shall now and then have to hazard a con¬ 
jecture. 

i 

The introductory lines of Books viii and 


in w 


ix of Rasaratnasmuchchava, in which 
Somadeva is mentioned as the author of the 


descriptive part, led us to suspect that they 
are merely reproductions from “a standard 
work on the subject by Somadeva, no longei 
extant.”* Our surmise lias proved to he 


Rase n d racli uda- 


partia 11 y correct. 


We have 


mfl /el. 


at last been able to recover 


the supposed lost work. A transcript of a 

MS. of ItasendrachiiJ&mawi by Somadeva, 

ts 7 

pr eserved' in the Library of the Deccan 
College, Poona, reveals to us the fact that 

# Vol. i, p. US. 
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practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya ; ami this gives us 
an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche¬ 
mist Nandi as the inventor of the process of 
sublimation and of the Koshf/u apparatus 

(Vol. i, pp. 69 and 89).t Nagarjuna, D&udi, 
Sainbhu and the sage Bralimajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his¬ 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The- 
fact that R. R. 8. lays Rasend rachudamani 

4 

so anlply* under contribution would suggest 
that the latter had become somewhat rare 

t fa qffaqT i 


Ivi 


or that its contents had been well-nigh for¬ 
gotten when the former was compiled. Its 
date may therefore be put down between the; 

12th and 13th centuries A. D. 

Another important work of this period is 
Rasaprakasa-sudhakara by Yasodhara. The 
author of R. R,. S. in the opening lines 
mentions the names of 27 alchemists to whom 


he is beholden, among which occurs that of 
Ya.sodhana. We have little doubt that, the 


Ras&praka*a- 

sudhakara. 


correct reading is Yasodhara. 
We now find that there is very 


little 


original matter 


in R. R. S., it beings 

n 


made up of citations from Ras&rwava and 
the works of Somadeva and Yasodhara. We 


should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for ‘‘its methodical and scien¬ 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but, on the contrary, has freely acknowledged 
the sources he drew upon. The student of 

• Vol. i, Intro. Izxzti. 
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Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
at being able to approach the original 
fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i., pp. 88 & 156) 
really belongs to Yasodhara. While the author 
of B. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 

i 

bn the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with 
his own hands.* Among the authorities he 
cites are Nag&rjuna Dev isastra (probably 
Ras&raava), Nandi, Bomadeva, Bvachchhanda- 

bhairava and Manthanabhairava. As Yaso- 

\ 

dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 


* Of. ff?i 9fTT<i] * i 

£ 
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years and lie should therefore be placed in 
the l3th century A. D. * 

Rasakalpa likewise seems to belong to this 

period. It is in the shape of 

Rasakalpa. . 

a l antra, but curiously enough 


it is not much troubled with consistency. In 

«/ 

the opening salutation $iva, “the king of 


mercurial lore” 


and his consort Chaadika are 


reverentially bowed to—a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 

part and parcel of Rudrayamala r » antra; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Ra*a- 


Imdaya, Svachchhandabliairava and other 
adepts.! Towards the end the author says : 


“The 


» processes 


described 


have all been 


verified by me and not borrowed at second¬ 


hand from mv teachers. 


55 


Needless to add 


here that the God S iva would not have 


* We are using a copy of the MS. preserved in the Runbir 
Library, Ktantr. The readings are on the whole accurate. 

+ E. g. I 


been at pains in justifying the necessity of 
his production with such a timorous apol¬ 
ogy. From internal evidence it is abun¬ 
dantly clear that it could not have been 

composed earlier than the l3th century A.D. 


As the author has confined himself solely 
to a description of the metals, minerals and 


the 


processes 


of “killing 




them with the 


agency of various apparatus and has not 

gone into the treatment of diseases with the 

# 

aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few 

chapters. 

Rasa raja la ksh mi also deserves some pro¬ 
minence here not because of its intrinsic 



t 


Rasarajalakshm \. 


worth but because of the re¬ 
ferences to previous Tantras 
and alchemists, amongst which are Rasar- 

wava, JKakachand-favara, Nagarjuna, Vy&d i, 
Svachchhanda, D&modara, Yasudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works such 
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as Charaka s Susruta, H&rlta and Vdgbha£a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vish»udeva 
was Court Physician to king Bukka.t Tf 
this statement be accepted—and jprvma facie 
there is no reason to question it—this trea¬ 
tise must have been compiled in the latter 
part of the 14th century. Internal evidence 
equally supports this date. 

* Vide Sanskrit Texts, pp. 80.81. 

t Vide ante,, footnote, xlix. 


Chaptfe III. 

<•. 1350 a. d. 


IV e now proceed to examine the contents 
of another series of works belonging also to 
the Iatro-Cliemical period ; the one charac¬ 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
rnedica portion. These may be taken to date 
from the middle of the 14th century A. I). 

Rasanaksoatramaiikd, by Mathanasimha, 

physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult p. 22. 
The date given by the copyist of the MS. is 
Sam vat 1557 i.e. 1500 A. D. The work 
itself is therefore older. 


Rasaratn&kara by Siddha Nityandtha, son 

of P&rvati, comes under thi 


The 


author gives 


Rasaratndkara by , 

Hityanatha. taiegOI y.v 

the sources of his informa¬ 
tion and explains the object of his compila- 

* Two editions of this somewhat voluminous Work have 


teen published—one by Ganesa Chandra Ghose (Calcutta), 
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tion in the following words : “Whatever has 
been revealed by Siva in Rasanmva under 
the preparations of mercury ; the Dipika 
of Rasamamgala on mercury ; all that lias 
been said by Nag&rjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha Charpa^i, by Vagbha£a and Su- 
srut-a,—all these and many other treatises on 
mercury and minerals being consulted, 1 
have, after rejecting the drugs and medica¬ 
ments which have become rare and difficult 
to procure, put together [in my work] the 
essential features thereof. * & * * All 

that I have learned from my teachers and 
have been in a position to subject to practical 
tests has been incorporated into my work for 
the benefit of mankind.” In addition to the 


authorities cited above Nityanatha ({notes 


from Chakrapd»i and 

(ante liv). 


11 a send ra c 1 11 w him a ni 


the other at the “Venkatesvara Press” (Bombay). We have 
compared the readings of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 


Ixiii 


f 


llasendrachint&mam will next 



our 


attention. We have before 



R ma?ii rachmta us ^ 1C P r int^d copy, edited by 

Umesa Chandra Sena Gupta, 

late librarian, Sanskrit College, Calcutta, in 
which the text has been adopted, as the 
editor informs us in the preface, after colla¬ 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its 
with those of a MS. procured from 
and another from the Runbir Library, 

All these agree in the main, but there happen 
to be certain omissions and additions, which 
■form an interesting chapter in the history of 
interpolations in the literature of this descrip¬ 
tion. To begin with : there is a dispute over 




its very authorship, borne 
to /)/mad/iukanatha, 




ascribe it* 


of K&landtha, 


others to R&machandra. After the custom¬ 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kasnnr exemplars. In 
these the author is made to justify his raison 

•d'etre for undertaking his task in these words : 



lxiv 


“I shall give publicity only to such processes 
as I have been able to verify by my own ex¬ 
periments.” Such protestations have already 
been noticed more than once.* In another 
place we have : “Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi¬ 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 

lono* extract from Rasamava and is in fact 
© 

conspicuous by its absence in the Benares and 

K&smir MSS.+ For the second time we 

» 

find calomel designated as Rasakarpdra (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 

* Such pretentions put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same effect: e. g. ‘*J’ai 
experiment^ moimeme tout ce que je rapporte.”—Berthelot, 

“La Chimie au moyen A'ge,” t, 1, p. 338. The well known 
egoistic couplet in Susruta, Ch. i, ^ 
is generally regarded as an interpolation. 

The extract commences with <«** sjtoj 
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works, r. g. Ras&mava ; but it is described 
there as the white “ash” of mercury (sveta- 
bhasina). The recipe for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Ka-smir 
MSS. and it is altogether wanting in one of 

the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus¬ 
picion that it has been foisted into the origi¬ 
nal composition. The author refers to Rasar- 
m iva, Xdg&rjuna, Gqvinda, Nityanatha, Sid- 

dha Lakshmisvara, TrivikramabhaMa and 

► 

Ohakrapdni. There is a lengthy colophon 
but no direct information can be derived from 
it e,s to the age of the author. 

Rasasdra : It is a comprehensive but 
purely chemical work dealing with 18 opera¬ 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 

does not seem to be any justification for coin- 
* 

ln g a multiplicity of technical jargons to 
cor note each of these. But prolixity was 
never regarded in the light of a vice by the 

E 
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alchemical writers of the middle ages either 

I 

in India or in Europe. The contents of 
Rasas&ra often remind us of a poem on 
alchemy by George Ripley, canon of Brid¬ 
lington in Yorkshire (b. about 1400), of 
which Rod well says :— 

“But we cannot point to a new fact which he 
elucidated. He divided all chemical operations 

into twelve processes—calcination, dissolution, 

separation, conjunction, putrefaction, congelation, 

cibation, sublimation, fermentation, exaltation, 

multiplication and projection. Several MS. copies 

of his poem exist in the British Museum, bound up 

with copies of the works of Roger Bacon and 

earlier writers. Here is a specimen of his rugged 

rhymes :— 

The first chapter shall be of natural Calcination, 

The second of Dyssolution , secret and phylo- 
sophycall $ 

The third of our elementall Separation ; 

The fourth of Conjunction matrimoniall j 

| 

The fyfth of Putrefaction then followe shall : 

Of Congelation AUyficative shall be the Sixt, 

Then of Cybation , the seventh shall follow 
next.”* 

* Vide “Birth of Chemistry”. 
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The author, Govind&ch&rya, as a devout 
Hindu,begins with his adoration of $iva and 

k 

Vishmi and tells us at the outset that his 

treatise is a compilation and epitome based 

upon standard works on the subject and the 

contributions of the adepts. We have every 

reason to be thankful to him for the many 

hints he throws on the sources of his inf or- 
% 

mation. Of surpassing interest is his decla¬ 
ration that for a knowledge of certain pro¬ 
cesses he is indebted to the Buddhists of 
Tibet.* This must be taken to mean that 
the cultivation of alchemy had become neg¬ 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 

* n* nhsr ftarwfin wsf nfwfarc: i 

Towards the close of his work the author again acknowledges 
his obligation to the Buddhists. 

a«n Tnari tow. snft i 

We have in our possession five transcripts of the MSS. 
of Basasira procured from the Libraries of Ktmir, T&njore, 
Ulwar, Madras and the Temple of the Goddess Kalf, at 

i 

Kanin6, near Dacca, Bengal. 
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furnished in the colophon to Rasaliridaya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in Bengal, say about the 
11th to l3th centuries A.D., this branch of 

science also found a safe retreat in the land 
of the Kiratas as we have already seen. 
Burnell, under the influence of bis precon¬ 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “By Bauddhas he ( the author ) 
probably means the Muhammedans ( of. the 
vernacular Malaysiam use of the word), 
though studies of this nature were much pur¬ 
sued by the later Buddhists.”* 

Some idea of the date of Rasasara may 

i- 

be formed from the fact that there is mention 

" i 

of opium in it. But our author was evidently 
quite in the dark as to its origin ; for, says 
he: “There are 4 different kinds of poisonous 


* Catalogue of the Taujore Palace MSS. pt. 1, p. 70. 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we hare quoted above another passage 
in which distinct mention is made of the Bnddhists of Tibet. 
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sea-fish, and it is from their foam that 4 diff¬ 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operation,”* e, g . 9 —killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the 13th century A. D. 

*5* fa* n wgfuW i 

**T—tint* W tr 5TTT9T | 

fa*fa^r*i wnfjfa i 

The Sanskrit word for opium, abiphena,’’ lit., foam .of 
the snake, is of modern date. It is generally • held that this 
word has been Sanskritised from the Arabic “aphiyun.” 

These indentieal •distichs also occur in the commentary on 
•S&ragadhara by A*<2Aama!la with the additional line, qroi; 

rifafaifa:, namely, it is the milky juice of poppy ; 
proving that during the time of the latter its real origin' was 
known, at the same time its supposed origin was not dis> 

believed.. 

k 
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/Sarngadhara-samgraha—a compilation by 

$arngadhara : its peculiarity is that it is based 

> 

& 

upon the A'yurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi¬ 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of /S&riigadhara can be ascer¬ 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
„dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in samvat 1420 
or A. D. 1363. The name of the author’s 
father is D&modara and that of the grand¬ 
father R&ghavadeva. The latter was highly 
considered by Raj& Hammira, the Chauhan.* 

* After the sack of Chitor by Alla-ud-din in A. D. 130.% 
Mewar was occupied by tbe garrisons of Delhi. '•Hammira 



There is a big commentary on this work by 
AWtamalla, whose ancestors settled in the 
city founded by Hanmnra.* 

Rasendrasarasamgraha : The author, 

Gropalakrishaa, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamahjari and Chan, 
drika. Special stress is laid on the therapeu- 

recovered his ancestral throne and during his prosperous rule 
of sixtyfour years (1301-1365) and that of his successors arts 
and literature found liberal patrons (vide Tod’s Annals of 
Rijastan”). The court of Hummira attracted another distin¬ 
guished physician named Saugata Siwha as we gather from the 
colophon to a noted recipe, 

* A'rfAamalla gives an account of his family. His Grand¬ 
father was one Chakrapdni, not to be confounded with the 
celebrated medical author of Bengal (Vol. i. Intro, liv) and he 
himself was attached to the court of a ruler named, Jaitrasimha, 
whose capital Hdsti kintapurl was situated on the river 
Charmanvati. We reproduce in the next page the text which 
is somewhat corrupt from the copy preserved in the Library of 
the Sanskrit College, Benares. 
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tic efficacy of mineral preparations.* Like 
Rasendrachint&mam it assigns a minor place 
to the ancient Ayurvedic method of treat¬ 
ment by kash&yayoga, i. <?., by herbs and 
simples ; as far as the knowledge of chemi¬ 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipes 

* * * * 

*******. 

3*1 ifa qqftmra i 

******* 

n*«t * * 

ftn * * Itareft (?) (f«i*n*iS0 i 

gTf«rar 

sqhn qmr i 

n 

*i 'shrftmr*t qt»n*t ^ n^Tfa^t i 

^fraiqi*. Rflfq^T H 

* 

* For a description of some of these vide "Journal des 
Savants/' April, 1898. 
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agree word for word with those in Rasendra- 
chint&mani, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhayananda Gupta in 
the preface to his edition says :—“There is a 
tradition to the effect that Gopala Kavibhd- 
shana of Dakshma Vaiiga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “Its com¬ 
mentator, Ramasena Kavindramaai (author 
of Arthabodhikd.) w r as court physician to 
Nawab Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Ramasena himself 
quotes from 3 commentaries of this book; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composed long before. This work is 

very popular in Bengal and is a vade mecimi 
of the local KaviiAjas. 

Rasendrakalpadruma is another work of 
this period. It deals chiefly with mineral 
preparations and is a mere compilation from 
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Rasdrwava, Rasamangala, Ratndkara, Rasd- 
mrita and Rasaratnasamuchchaya ; the nu¬ 
merous citations with which it is replete are 

m 

of some use in correcting many doubtful read¬ 
ings in these latter. Our MS. is incomplete, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 

MSS., pt. 1, p. 321. 

Dhdturatnamdld : This epitome is devot¬ 
ed exclusively to short processes of hilling 
metals and minerals. Six metals are recog- 

p 

nised at the outset, namely, gold, silver, cop¬ 
per, lead, tin and iron as in the ancient works; 
but strange to say later on hharpara ,* which 
is the mineral calamine, is taken as synony. 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Deva- 
datta of Gujarata, but in the Benares exemplar 

* Vol. i. p. 158. 



this portion lias been coolly tampered with, so 
that this poor compilation may be palmed 
off as an integral part of a Sa? 7 diit& of 


the As vinikum&ras, the divine physicians, and 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side- 


Here we have a serious side - 



Chapter IV. 

MODERN PERIOD. 
1500—1600 A. D. 


We have now arrived at what may be 
termed the modern period in Hindu chemis¬ 
try and materia medica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo¬ 
rated into the materia medica. By the 
beginning of the 16th century A. D. the 
Portuguese had fairly established themselves 
at Goa and some other parts of India,* and 
as a result of intercourse with them, that 
dreadful scourge—the venereal disease—had 
made its appearance. Sanskrit medical 
treatises from the Charaka and Susruta down¬ 
wards and ending with /S&rhgadhara are silent 
about this malady though they give fairly 

♦ The political influence of the Portuguese as early as 1533 
A. D. is evident from the fact that Sultan Bahadur, king of 
Gujardta, entered into a treaty with them and through their 
assistance raised a force of 6,030 Abyssinians—'“Memoirs of 
ilumayun”. 
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accurate descriptions of diseases of the geni¬ 
tal organs But syphilis had now 

to be reckoned with and a new name had to 
be coined for it. Accordingly we find Rasa- 

pradipa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and chobckini (China 

root, Smilax China, Linn) for what is now 

§ 

termed for the first time Phiran garoga or the 
disease of the Portuguese. According to 
Fllickiger and Hanbury “the use of this 

drug as a remedy for syphilis was made 
known to the Portuguese at Goa by Chinese 
traders about A. D. 1535.” Thus from an 
independent source we can arrive at the 
approximate date of Rasapradfpa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed samkhadrdvaka (lit. 
a solvent for conch shells) and is described 
as “endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 
unknown in India before this time.* A very 

* Vide Note on mineral acids, to), i. p. 185. 
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noteworthy circumstance in connection with 
this is that the Bh&vaprakdsa, which is pos¬ 
terior to Rasapradipa, is silent about >a m- 
khadr&vaka,which had come to be prescr 
by this time as a favorite remedy for indiges¬ 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc.—( cf. 
vol. i, p. 130). In the Bhavaprakasa among 
the acids we liave only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumentum e.v sileatiio. 

Rasakaumudf is another compilation be¬ 


longing to this period and as far as its con¬ 
tents go it is comparable to Rasapradipa in 
many respects ; .both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava. Curiously enough he is 
often confounded with the celebrated M&dlia- 
vakara, the author of the Nidanasamgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now. claim 
our attention is the well known Bhavapra- 
ka.sa of Bhavamisra. Tt is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 

Charaka, Susruta, Vhgbhatfa, Hj&rita, VWnda 
and Chakrap&ai. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chiefly from Rasa- 
pradipa, Basendrachintama/d, (Sirngadhara 
and other standard works. Bh&vamisra has 
been scrupulously candid in his acknowledg¬ 
ments to the various authorities quoted by 
him. Pldrcmgaroga is mentioned as also its* 
treatment with the help of calomel and chob - 
chini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro¬ 
vinces and it is not to be wondered at that 

Mussulman influence is discernible in his book. 

-■ 

We conclude our survey of this period 
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with the notice of a remarkable production 
entitled Dh&tukriy& or “operations with me¬ 
tals” ; it is in the shape of a dialogue be¬ 
tween Siva and parvati; in short, it pretends 
to be a part and parcel of the Rudrayamala 
Tantra.* The work cannot be placed earlier 
than in the 16th century A.D., as it contains 
reference to the country of the Phirangas 
and to Ruma, the Arabic name for Constan¬ 
tinople. For the first time we come across 
the very appropriate term d&liajala (lit. burn¬ 
ing water) coined to denote sulphuric acid. 
The information about the metals is of very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently cosiders it a pious 
fraud to make such statements as follow 
emanate from the mouth of Siva himself :— 

‘‘By using coins made of imitation gold one 
can carry on exchange . . . and thus enrich 

oneself/’ 

-—■ ^ *—i——--— — ———— -- - - 

* We hav in haiul transcripts of two MSS.—one from 
the Library of the Maharajd of Ulwar, the other named 
somewhat differently, Dhdtumaiijari, from Benares. They 
agree very closely. 


The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu¬ 
merous recipes for “augmenting gold.” * 
Fraudulent attempts in the direction of 
palming off allo}^ of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes ( cf. 
extracts from Ras£r»ava, Vol. i, p. 74 ). 

Arkaprakasa or a treatise on the prepara¬ 
tion of medicinal tinctures and essences 
should also find a place here; + its authorship 
is ascribed to R4va«a, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with S'amkhadr&vaka, is prescribed 
as the remedy for “Phiraiigaroga” (syphilis). 

* Berthelot: “Collection <les Alchimistes grecs” ( trad. 

p. 287 ). “La Chimie an Moyen Age," T. x. p. 31, 

t There is a Calcutta edition published by Gane*a Chandra 
Chosha; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 
well. 
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Opium also is prescribed; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom¬ 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrak (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasainanjari by 
S&lin&tha, of Rasaraiijana, of Gandhaka- 
kalpa (a Tantra), of Ras&mava ( quite dis¬ 
tinct from the standard work bearing the 
same title), of Rasaratn&kara (altogether diff¬ 
erent from that of Nityan&tha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we refrain 
from examining their contents here. 


Chapter V. 


INDIGENOUS ORIGIN OE INDIAN 

ALCHEMY. 


r Ihe reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity—the out¬ 
come of purely indigenous traits—which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasa much- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to 
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the &akas,the Yavanas (Greeks or Bactrians), 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli¬ 
gations to the Yavanas ; Vardhamihira for 
instance expresses his admiration for the pro¬ 
ficiency of the latter in the field of astro¬ 
nomy and would gladly learn at their feet.* 
In the Mahdbhdrata again we find the ser¬ 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con¬ 
strued into implying a hint to alchemists in 

the West. That the term Mlechchha in 
B;R.S. really refers to the Kirdtas is evident 

from the colophon to RasahWdaya. + 

Those scholars who have hitherto main¬ 
tained that Indian alchemy is of exotic ori- 

* 

gin, have, we are afraid, done so on a ‘priori 

—■ » - — — — ■ U1—IIM m I ■ iimiim Mil I mil i^jii r — i—11 r - \ - - ■ — t ~ - - — 

* f* i 

f sans, texts, p, 39 ; there the font castes (* 3 ^) are 

distinctly mentioned and the kirdtas evidently included 
under the Mlechchhas. 
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grounds. Indeed the frame of mind which 
they have brought to bear upon this subject 
is not calculated to lead to a judicial and dis¬ 
passionate verdict. The fact that the Hindus 
are indebted to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view.* There is, however, very little 
affinity in the mode of growth of alchemy 
in India and of its congetver in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 

* was, however, Greek influence that first infused 

t real life into Indian astronomy. This occupies a m uch 
more important position in relation to it than has hitherto 
keen supposed ; and the fact that this is so, eo ipso implies 
that Greek influence affected other branees of literature as 
well, even though we may be unable at present directly to 
trace it elsewhere.” Weber: Hist. Indian. Lit. ed. 189$, 
P* 251. In justice to. Weber, however, we should quote hero 
his views on the independent origin of Hindu medicine ; 
namely, “the weights and measures to be used by the phy¬ 
sician are expressly enjoined to be either those employed in 
magadha or those current in Kalinga; whence we may 

presume that it was in those eastern provinces, which 
pever come into dose contact with the Greeks, that medicine 
•wmved its special cultivation.”—p. 269. 
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vedas onwards to the later Tantras according 
to tho laws of evolution without any breach 
of continuity. 

One of the most favourite doctrines of the 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 

the influence of the planets. According 

■ 

to Olympiodorus (5tli century A. D.) lead 
is begotten by Saturn, “electrum”* by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, t Now, such a fascinating astro¬ 
logical belief was pre-eminently calculated to 
appeal to.the Hindu instinct, especially as 
there was a “commercial and lively intellec¬ 
tual intercourse,” to quote Weber’s own 
words, between Alexandria and the West 
Coast of India. Var&hamihira’s Vrthatsam- 

* An alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

t The influence of the astral bodies on the production of 
the metals can be traced to Proclus* commentary on the 

Timseus.—Berthelot: ‘‘Les origines de PAlchiraiep. 49 ; 

* 

also Coll. des. Alch. Grecs. trad. p. 100. 
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hit&» if anything, is a repertory of astrologi¬ 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 

l/ 

The alchemical literature of India is equally 
silent about it. True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 

* Chapter xvi of this work treats of ‘"countries, people 
and things belonging to the domain of each planet/’ Among 
sundiy other things “the Sun is the lord of gold and fire.” 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Rdhu and 
Ketn 5 but nowhere is there any connection between the 
planets and the metals. Vide Kern's trans., pp. 97—101. 

+ The mythical origin of some metals is given in the Purd- 
*as ; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God Siva, copper 
from the semen of the God Kdrtikeya, lead from the semeg 
the i^uake God Vi&uki, iron from the different parts of the 
body of the demons called Lomilag • and gold from the 

semen of the God of fire. Some vague and remote con¬ 
nection only can be established between this sort of nomen* 
clature and that of the old Greco-Egyptian alchemists. 
According to the latter mercury is sometimes dasignated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of Siva ( vrfta ). Vide “Intro, a Telude de la chimie des 

anciens, M p. 11 , 
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and silver.* But this has nothing to do 

with the planetary generation of these 

# 

metals. In the imagery of the Sanskrit 

poet the crimson tint of the rising sun and 

the pale white lustre of the moon are com- 

parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the mystic relationship between the seven 

planets and the seven metals. In the Sans- 

* 

krit literature, however, beginning with the 
Susruta and coming onwards to Rasaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply, as “arti¬ 
ficially made-” t It is only in the S&rnga- 

dhara and other later works that’ we find 

* 

+ 

seven metals enumerated ; | but this author 

* vfa, and other synonyms are as a role applied to 

copper but rarely to gold. 

t Vide Vol. i, pp. 48, 72 and 127. 

t ( } brass being taken as tbe aditional metal; tine 

was evidently unknown to Sdrngadhara. 

« 

vuw: firs*?:.i 
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is guilty of a curious inconsistency, since in a 
subsequent part of his book he adds two more 

to the list and quietly lays down that there 

» 

are nine metals, which derive their names 

+ 

j irom the nine planets.* This may be read 
as a sort of vague and indistinct connection 

i 

between the metals and the astral bodies. 

The Arabs who adopted many of the 
Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

HI 

• ! K4«i8ya*’ (bell-metalj and “Vrittaloha” or ** 7ar- 
taloba” ( cf .—VoL i. p. 114 ) make up the number. Bihu 
•and Ketu are the two mythical planet*; they are in reality 
the ascending and descending nodes in the ecliptic. Bdhu is 
supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sdriigadhara stops here, but his prolix commentator. A'sftla- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for the Mars, iron fpr 
Saturn, gold for Jupiter, tin for Venus, lead for Mer¬ 
cury aud bell-metal and vartaloha for R&hu and Ketu 

respectively. 

It will also bo noticed that lead is here represented by Mer- 
°uxy ; hut in the Hindu alchemy mercury always stands as 
the visible manifestation of the God Siva, it being generated 

^vom his semen, hence the name TCfcf given to it. 


and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rajputdna had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of S&rngadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com¬ 
paratively modern and scientific phase of 

Hindu astronomy with the science of Alex - 

% 

andria. Although it is admitted by all 

■i 

those who are entitled to speak with autho¬ 
rity on the subject that the Hindus borrowed 

from the Greeks and thus improved upon 
their older system, many points have yet to 
be cleared up. Professor Whitney who has 

* “C’est par I’intermediaire des ecrits arabes et hebreux 
que la plupart des connaissances scientifiques des Grecs en 
mathdmatiques, en astronomie, en physique et en medecine, 
ont ete transmises au nioyen age occidental; les cents Grecs 
proprement dits n’ayant gucre ete connus directement avant 

A 

la Renaissance.”—“La chimie au Moyen Age,” T. i. p. 229. 


xci 

i 

carefully studied the subject is struck with 
tho circumstance that the Suryya and other 
Siddhantas bear resemblance to the system of 

Hipparchus rather than that in the Syn¬ 
taxes.* In other words the tra nsmi ttance of 
astronomical knowledge must have taken 
place before the time of Ptolemy. Now the 
period of lively intercourse is precisely that 
covered by the age of Ptolemy and that of 
his followers, and yet the Indian astrono- 

r 

mors seem to be unaware of his teachings.t 

■« "i m ^ ^ t u ^ w— —____ _ 

* * 1 MM ■ fc, M ■■ ■ ■■ ■ 1 ■ - — ■ m ■ M m ■ ■ I ■ 1 ■ n ■ m fc ■ ■ ■ % 

Intro, to S uryyasidd h dn ta M . We find from Ptolemy 
that the observations of Hipparchus extended from B. C. 162 
to I>. C. 127. Ptolemy flourished at Alexandria in the second 

4 

century A. D-, under the reigns of Adrian and Marcus 

Aurelius. 

This was also pointed ont long ago by Colebrooke, e, g. 
“The whole duster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.*'—Essays, 
pp. 411—412. 

■ 

t A'ryabhafta composed his treatise “Laghv£iyabha£££> 
yam,” in 496 A* D., and Var&hamihira his “Pafichasid- 
dhdntika” about 550 A. D. But these astronomers borrowed 
from the much older treatise entitled 'Romakasiddhdnta* 
ascribed to Srlsena,, and Pauli#asiddh4nta (vtde Thib&ut’ 
Intro, to Pauehasidhdntikd, xxvu—xxxvi). 
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This mystery has never been elucidated ; 
Dr. Thibaut’s arguments are ingenious, but, 
we are afraid, by no means convincing.* 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 
Alexandrian school. A'ryabhaWa’s know- 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
origin, f 

The last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to bold our judgment in abeyance. 
At best we can only launch into hypotheses 


* L. c., pp. li and liii. 

t Cf .—Colebrooke : “Admitting the Hindu and Alex¬ 
andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same."—Essays, ii, 429. Again, ‘‘in 
the whole science he f Diophantus ] is very far behind the 
Hindu writers," ibid. t p. 438. 

Kaye has recently questioned the priority of the claims 
of the Hindus t Vide J. A. S, B. iii [N. S.], July, 1907. 
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or indulge in dogmatic assertions.* 

# One who approaches this subject should divest himself 
of prepossessions or the '‘bias of patriotism" as Herbert 
Spencer puts it. A very agreeable feature in this contro¬ 
versy is that those who are most competent to speak with 

a 

authority are extremely modest, nay diffident |in giving ex¬ 
pression to their views, Woepcke in his masterly memoir 
on the propagation of the Indian numeral symbols’’ 
says :—"La solution parfaite de ces problems ne resnlterait 
que d’juie connaissance tellement complete des evenements 

i 

et de leurs phases, qu’il fant k peu prfcs renoncer a jamais 
1 ’obtenir. D un autre cote, remplir les vides par des hypo¬ 
theses arbitrages au preconeues serait livrer I’histoire des 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles. ’’ "Journal Asiatique" (1863), 

Lassen whose modesty is only equalled by his profound 
scholarship observes:—Es ware sehr wiinsohenswerth, dafa 

ein mit der gehorigen kenntnifs der Sanskritspraohe aus* 

■ 

gerusteter Kenner der Mathematik und Astronomic es 
unternahme, aus diesen vorhandenen Hiilfsmitteln die 
Liicken unserer Kenntnifs anf diesein Gebiet dee Indiseheb 
Alterthums aiiszufullen j fiir jetzt miifsen wir uns darauf 
beschranken, die hauptsachlichsten Ergebnifse der bisherigen 
TTntersuch ungen znsammenzustelleh.' ndische Alterthums- 
kunde.” Vol. ii. p. 1150; ed. 1874. 
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SOME NOTED INDIAN ALCHEMISTS 

AND THEIR WORKS. 

Aufrecht in his notice of the MS. of Rasa- 
ratnasamuchchaya,* evidently from a mis¬ 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some¬ 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that urork,f are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri¬ 
buted not a little to the progress of chemical 
..science. Thus we read in Rasaratn&kara of 
4 ‘chemical operations performed by M&atZa- 
vya” and also find Ratnaghosha taking part 
in a dialogue on certain processes, $ Yaso- 
dliara, again, is the author of the compre¬ 
hensive work named Rasaprak&sasudh&kara 

* ~-- ■ ■ --■- --- - - * - —- i __l r — . - -_ti ■ _ 

* Catalogue Catalogorum. ii. p. 116. 

t Vide VoU, p. 77. 

$ Eng* trails, pp. 6—8. 
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which we have noticed at some length in the 
present volume. Vy&Zi is a prominent name 
both as a grammarian as well as a chemist. 
The Garudapura/m quotes him as an autho¬ 
rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the kosh£/d apparatus and of 
the process of sublimation. + 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Kasendra- 
chintauia/d we come across the name of 
Siddha Lakshmisvara. The names of the 
sage Brahmajyoti, Manth&nabhairava, Sva- 

ehchhandahhairava and Gahan&nandan&tha 
have in this manner been rescued from obli¬ 
vion. Most of these were Buddhist monks. 

_ “ — " ' ' " r " 

* afjrat fv fast fas*afa*f^**r ssm:« 

Intro.. 1?, ** 

4 
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/Sivad&sa in his commentary on Chakrapd^i 
quotes besides Patanjali, Bhavyadattadeva as 
an expert on iron preparations. We give be¬ 
low the names of some of the authors and 
their works over and above those already 
noticed. It is scarcely possible to submit an 


Name of the work. 


exhaustive list. 

Name of the Author. 

Anandanubhava 

Balabhadra 

Bhojadeva 

Chandrasena 

Charpafa 

Dhanapati 

Garudadattasiddha 

Gorakshanatha 

(Unknown) 
(Unknown) 
Harihara 
Rafik all 
Kapall 
Keaavadeva 
Mallari 
Narahari 
Ramaraja 
(Siddhai Bhaskara 
(Siddha) Prawanatha 
tfrlnatha 
Trimallabha^a 
Vaidyaraja 
Vandimisra 

Vasudeva 


Rasadlpika. 

(Unknown). 

Rasarajamriganka. 

Basachandrodaya 

Charpafasiddhanta. 

Divyarasendrasara. 

Rasaratnavall. 

Gorakshasamhita. 

Bauddhasarvasva. 

Rasesvarasiddhanta. 

Basavisvadarpa-na. 

Rasakafikali 
Rasar aj am ahodadhi. 

Y ogar atna k ar a. 
Basakautuka. 
Basayogamuktavall. 
Basaratnapr adipa. 
Rasendr ab haskar a. 

Basadipa. 

Basaratna. 

Basadarpaua. 

Rasakashayavaidyaka. 

Y ogasudhanidhi 

Rasasarvesvara. 




( Continued ). 


Chemistry in Rasaratnakara 

of Nagarjuna. 


[In the rendering of Rasaratnakara of Nagar- 
juua and other Sanskrit texts we have often given 


only 


free translations. Such passages as are 


unnecessary repetitions or are not of sufficient 
interest to the general student of the history ofc 
Chemistry have been left out. ] 


chapter 1. 


I shall now speak of the purification of the 
important rasas* (minerals). 

What wonder is it that rajavarta digested with 
the juice of Acacia sirisa converts silver of the 
Weight of one guiija into one hundred times its 
jweight of sold of the lustre of the rising sun ? I 

h 

* Regarding rasas see Vol 1, p. 79. 





What wonder is it that yellow sulphur, purified 

with the juice of Bntea J'rondosa y converts silver into 

gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine......roasted 

thrice with copper converts the latter into 

gold ?* 3 

— — — ,i ~ 

__ _ __ ^ 

* These laconic recipes all refer to the floating mass of traditions 

current at the time of the author on the transmutation of the 
base metals into gold. As they are of a fragmentary and 
disjointed character, the meaning is not always clear. Recipe 3 
also occurs in Ras&roava; vide Vol. i, pp. 70-71. Various 
ingenious methods were resorted to for debasing gold or making 
an alloy, which would mimic the appearance of this metal. 
Silver, copper, lead, zinc and mercury were often made into an 
amalgam, and the latter rendered compact and coloured yellow 
with the aid of orpiment. No wonder that the law-books prescribe 
several penalties on the fraudulent debasers of the precious 
metals. Thus according to Manu ‘‘the king shall cause a gold¬ 
smith, who behaves dishonestly, the most nocuous of all the 
thorns, to be cut to pieces with razors.*’ IX, 292. 

The reader who feels interest in this subject may consult 
Berthelot’s “La Cbimie au moyen age,’’ t. 1. pp. 31 et seq., where 
will be found several recipes for augmenting gold aurutn 
luritnum facere, or for the “fabrication of gold.’* One example 
may be cited here. “Take gold, copper and mercury, make an 
amalgam of the whole, afterwards add sulphur, orpiment, 
“sandarac” (a kind of resin ) and the bile of the vulture &c.” The 
author of the recipe thus concludes ‘‘Thou wilt now discover a 
secret, which is sacred and worthy of praise" (1. c. p. 35). 
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What wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron f 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichos uniflorus Paspalum 
scrobicnlatum, the urine of man and the acid juices 
of [the fruit of] ratan (Calamus rotang) and after¬ 
wards with the addition of the alkalies (soda, borax 
&e.) The operation of roasting is to be performed 
thrice.—Of. the process of Rasaratnasamuchchaya 

(R. R. S.), Bk. ii, f?7-68 in Vol. i, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientum and in castor oil and 
clarified butter, and placed inside the bulb of Arum 
campannlaium and roasted [in a closed crucible] under¬ 
goes perfect purification ? + 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts t and roasted, undergoes 
purification. 12. 

* Vegetable acids are meant here. Vide Vol. i, p. 128. 

f Here extraction of copper from the pyrites is no doubt meant. 

Cf. R. R. S. Bk. ii, 89-90 ; vide Vol. i, p. 84. 

4 Cf. Ij. R. S. Bk. x, 71, 85 ; vide Vol. i, pp. 128.129. 




Silver alloyed with lead and fused with ashes 
becomes purified.* 13 

Lo (it is not to be wondered at that copper, 

melted with the alkali derived from the eartht 

' 

and the milk of the ewe, clarified butter and 

one-sixteenth of its weight of oil, will become pure 
like the crescent of the moon. 14. 


Verses 23-25 : Extraction of the essence of 
vaikranta : exactly the same as in R. R. S. Bk. ii, 

71-72. Vide Vol. i, pp. 83*84. 

* 

Verses 25-30: Have reference to the extraction 
of copper from makshika and tapya (varieties of the 
pyrites). They agree in all essentials with Rasantava, 

Ch. VII, 12-13. Vide Vol. i. p. 70 

I 

Verses 31-32: Extraction of zinc from cala¬ 
mine. Cf. R. R. 8. Bk. ii, 168-164. Vide Vol. i, 

«p. 88. 

Verses 35-36 : Exactly the same as in R, R. S. 
Bk. ii, 103-104. Vide Vol. i. p. 85. 

Verse 37 : Essence of darada, i. e. extraction of 
mercury from cinnabar by distillation. Cf. R. R. S. 

Bk. i, 89-90. Vide Vol. i, p. 78. 


* Refers to cupellation. Cf. Rasirnavain Vol.i, p. 68, foot¬ 
note (1). 

t may refer to natron or to saltpetre. 
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Ver ses 50-51 : Dissolution of gems (pearls &c.) 

bv digestion in vegetable acids, e. g. sour gruel 
(impure vinegar) and the juice of certain acid 



Here ends Chapter Second of Rasaratnakara by 
Nagarjuna on the killing of diamond and the metals, 
-extraction of the essence of minerals and liquefaction 
of mica. 


CHAPTER in. 

I shall now explain [the process of] fixation of 
mercury. The king of rasas (mercury), rubbed with 

the juice of lime, sal-ammoniac, the acids, the alka¬ 
lies, the 5 salts, Piper nigrum , P. longnm, the dried 
root of ginger, the juice of Moringa pier., the tuber 
of A morphophallns campannlatus , can readily amalga¬ 
mate itself with the 8 metals. 1 


Prajnaparamita (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re¬ 
vealed to him the ingredients of a recipe (consisting 
of steel, copper, mica, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
gold aqd then [the amalgam] further admixed with 
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sulphur, borax &c. The mixture is then to be trans¬ 
ferred to a crucible and its lid put on and then sub¬ 
mitted to gentle roasting. By partaking of this 
elixir (i e. the sublimate) the devotee acquires a body 

not liable to decay. 30*32 

I shall now describe the Garbha yantraw.* 

62-65 

Recipe for Kejjali or lethiops mineral.t 84-86 

* * * * 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kakshapufa tantraw* X for the benefit of suffering 
humanity. 

[The most important part, from an historical 
point of view, is the dialogue between Nagarjuna, 
King Salivahana and Ratnaghosha.] 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount tfrisaila, 
before him stood Ratnaghosha with folded arms, 

* The same as in Rasarwava. Vide Yol. i, p. G6. 
t The process is practically the same as in Chakrapd»i ; 

vide Vol. i, p. 58. 

X There is extant a Tantra, which goes by this name, the 
reputed author of which is Nagarjuna. 
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saying: “Be pleased to communicate to mo 

knowledge on cbemieal operations/* 

Nagarjnna said : 


Well done f well doue ; 1 am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair, and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 


* * * * 

For the benefit of living beings 1 went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshiai presiding over 
the Ficus religiosns. Then I heard an oracle. 

Nagarjuna said :— 

0 Goddess t if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the" 
fixation of mercury, 

sk sk 


Salivahaua said 

1 have dedicated to thee, O Goddess t treasures 
of gold and gems, now 1 await thy instructions. 

* This was a favourite metaphor with the alchemists. Cf. 
Yol. i, Intro. lxxvi. 
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The Goddess said 

Well done I well done f O wise ruler t I shall 

* # « 

speak to you of chemical operations performed by 
Ma/wfavya.* * * § ... ... A disciple should 

be intelligent, devoted to work, sinless, and master 
of bis passions, t 

The apparatus known as kosh£Ai, mouth blow¬ 
pipe, cow-dung, substantial wood (as fuel), a pair 
of bellows, iron plates, * * * 

having collected all these, chemical operations are 

to be performed .% 

* * * * 

Ratnaghosha said :— 

Having prepared with great care “the powder 
of projection,’* which transforms a ten million times 
its weight of the base metal into gold, § # ~ * 

Nagarjuna said :— 

I shall convey to you what has been experi¬ 
mented upon by Saka»</a. 

* A well-known alchemist ; one of the 27 adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. T 7 . 

t Cf. ‘‘Initiation into discipleship” in Vol. i, p. 115. 

£ Cf. llasarnava in Vol. i, pp. 64-65. 

§ —the terra t'f: has technical meaning. Cf. 

Vol. i, p. 120. 

IF We are unfamiliar with this name, probably the reading 
is corrupt. 
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Tests for killed mercury. 

The first two couplets are almost the same as in 
Rasaraava. Cf. Vol, i, p. 74. 

When the quicksilver, which has acquired the 
colour and the lustre of the rising: sun. stands the 

^ W 

test of fire («. e. is not readily volatilised), then 
it is to be regarded as fixed. 

Here follows a list of apparatus borrowed from 
Rasendramangala—Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 

Vol. i, p. 67. 


Chemistry in Hasahridaya 

of Bhifcshn Covinda. 

Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im- 
pur ties of] lead and tin. 1 

Much the same as above. 2 * * * * 

Description of the apparatus for purification 
of mercury by sublimation and distillation : it 
&g] ies almost literally with that given in R. R. S. 

Bkix, 6 # 8. Vide Vol. i, p. 121. 


10 


HINDU CHEMISTRY 


- - w , w w w w ^ ^ -V — - WWw , . % #s > s . , x . * . . , 


l a/ala vii. 


Ingredient8 for making a virfa for killing 
metals. Cf. Rasarraava, IX, 2-3, Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes o 
plants :— 

The process must be considered as a poor one 
compared to the elaborate description in Susruta 
Cf. Vol. i, p. 32. 

Pa£ala viii. 


• * * Alum, blue vitriol : - all these 

severally or collectively are favourable for impart- 
ing colour to quicksilver. * 

Experts [on the properties] of metals are of 

opinion that tin gives strength, tlkshwa colour, lead 

unetuousness, copper all these qualities [to mer¬ 
cury.] 

Couplets (in p. 29, Sans, texts) : The purport 
seems to be that when mercury is rubbed with cer¬ 
tain sulphides, e, g. orpiment, pyrites &c., and sub- 


• The text is not very intelligible. The other ingredients 
mentioned are tiksh«a and kanta, these being varieties of iron ; 
but iron will not amalgamate with mercury. Tikshwa may also’ 
mean a kind of saline earth. The old alchemists racked their 
brain8 in devising ingenious processes for robbing mercury of its 
fluidity and imparting to it various colours. Cf. Rasdrnava. 
IX, 2-3, XI, 197-198. Vide Vol. i, p. 74 and also ‘ The Hindu 
method of manufacturing calomel.”— Ibid. p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 

for red colour) in the shape of the red crystalline 
sulphide. 


Palala ix, 

Vaikranta, kanta, sasyaka, makshika, vimala, 
adri, darada, rasaka these are the 8 rasas* 
and their essences are well suited for chemical 

operations. 

Sulphur, gairika, kshiti, khechara (mica), 
anjana, kankush^a these are the uparasas. 

Cf. Vol. i, p. 89, 

Gold and silver are the noble metals. 

Copper, brass, tlkshwa and kanta (varieties of 

iron) are the essential or substantial metals ; lead 

and tin emit foetid odours. Cf. Vol, i, p. 113, foot¬ 
note (L). 

The six salts are :—Sauvarchala, saindhava, 
chulika (sal-ammoniac), samudra, romaka and vi^a. 
fhe alkalies are -Sarjikakshara, yavakshara and 
borax, ( Vide Vol. i, Index of subjects.) 

Pa£ala xi. 





* Cf. Vol. i, pp. 79-81. 
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Colophon giving an account of the author :— 
Madanaratha, King of Kirata, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit of 
mankind, who can restore to the disfigured patient, 
afflicted with leprosy, the healthy comeliness and 
lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 

of Kirata, composed this tantra entitled “Rasahri- 
daya.’* 

This tantra is written by Govinda, the grandson 

of Mahgalavishnu and son of Sumanovislmu :— 

_ # 

May Tathagata pronounce his blessings. 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 

5ri Bhairava said : 

* Mercunr rubbed with the ingredi¬ 
ents of the vida (see Yol. i, p. 72) and roasted 
in a closed crucible, is killed instantly. That mer¬ 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of gold. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and the 
milky juice of Calolropis gig., and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crucibles. 21-22 Cf. Yol. i, 

pp. 67-68. 


Transmutation of iron into gold 


process not 


clear. 25-32 


Pa/ala iii. 


Liquefaction of mica : 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 


Crucible. The whole mass fuses.* 


* * * 


29-30 


* 


Refractory silicates are treated similarly at the present day 


*ith the “fusion mixture/' 
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Chemistry in Sasendr ac rmdamani 

of Somadeva- 

Sans, texts, p. 51. 

Tests for killed iron (rouge). 

As R. R. S. has borrowed bhese from the pre¬ 
sent work, it is unnecessary to repeat them here. 

Vide Vol. i, pp. 118-119. 

Sans, texts, pp. 52-53. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Calotropis gig. and calcine 
it till its weight is reduced to a karsha : this resi¬ 
due, even if it be calcined a thousand times, will 
not undergo further decay ( i.e . diminution in weight). 
Metallurgists call this residue derived from lead 
Chapala.* 

Tin also similarly treated will yield a cba- 
pala, which, on merely being' touched with the 
hand, kills (fixes) mercury. This mercury is re¬ 
commended for metallurgical and not tor chemical 

purposes. 


* Possibly it refers to lead derived from argentiferous 
galena. The lead, being cupelled off in the shape of litharge, 
will leave a button of silver, which will not' undergo oxidation. 
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Sans, texts, pp. 53- 4. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 

thereof. The quantitative measurements are of parti¬ 
cular interest.] 

1 pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc ; it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with 4 pala 
of blue vitriol t and the juice of Abrus precato- 
ritt •«. The mass is then to be divided into small 
pills ; these should then be put into a crucible with 
t.he lid on and the fire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence of the weight of 10 
Sdnas is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead • * * . This (essence) is also termed 
. chapala. Cf. “the gold-like alloy” in Yol. i, 

pp. 74 75. 

'l 


+ qsrrw 
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Sans, texts, p. 55. 

When quicksilver has been deprived of its physi¬ 
cal properties (lustre, fluidity &c.) it is known as 
nashlapishla. Cf. Vol i, p. 74. 

Somadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verbatim, in R. R. S. Vide 
Vol. i, pp. 121 et seq.) 

* * * * 

Urddhvapatana apparatus asdescribod by Natidin. 
Cf. Vol. i, pp. 124-125. 

Kosh^i apparatus as described by Nandin. Cf. 
Vol. i, p. 69. 


Chemistry in Rasaprakasa- 
sndhakara of Yasodhara. 

Sans, texts, p. 57, 

Preparation of karpurarasa (lit. camphor cf 
mercury, i. e. calomel) : practically the same proce?-? 
as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not 
remedy for syphilis.] 


as a 


* w ’■ * 
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tfcws. texts, pp 59-61. 

Rasaka (calamine) : the author of R, R. S. has 
evidently borrowed his description of this mineral 
from the present work. Cf. Yol. i, p. 87. 

Extraction of zinc from calamine : 

( The process agrees almost word for word 
with what is given in R. R. S. The essence poss¬ 
essing the lustre of lead runs out of the cruci¬ 
ble.*) 

Sans. texts s pp. 61-62. 

Saurashtfrl or tavail (alum-earth) almost identi¬ 
cal with R. R. S. Cf. Vol. i, p. 91. 

* * * The essence extracted from the alums 

(i. e. oil of vitriol) is to be used for operations 
with metals and not as medicine. 

Sans, texts , pp. 62-65. 

[ Descriptions of various kinds of pits for 
Calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &e. Cf. the typical roast¬ 
ing pit in Yol. i, p. 127.] 

* * * • 

Here ends Chapter X of Rasaprakasasudhakara 

by asodhara, son of Padmanabha. 

In R. R. S. we have i< the essence possessing the Ins tie of tin.’ 

2 
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Sans. texts, pp. 65*66. 

Hemakria or process for the fabrication 
of gold : “1 shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject, Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorbia neTiifolia for 7 cavs 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con¬ 
verting 100 times its weight of base metal into 

gold.”# Cf. a nte, p. 2. 

Chemistry in Rasachlntamani Of 

Madanantadeva. 

Sans. texts, p. 68. 

Svetabhasma : Cf. ante p. 16 and also Vol. i, 

pp. 250-51. 

Sans . text8, pp. 69-70. 

Two processes for the fabrication of gold :— 
much the same as already quoted from Yasodhara. 
Process for the fabrication of silver 
Take 1 part of bell-meta), 2 parts of silver, 4 
parts of steel (?) * * these to be fused with 

and are technical terms ; for the meaning 

of->3* vide Vol i, p. 120. 
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tin and borax ;—by this process will be made silver 
which will pass current for commercial purposes. 

Sms. teats, p. 71 . 

Extraction of zinc from calamine :— 

The process is much the same as given above 

(p. 17), whith this difference that, whereas Yaso- 

* 

dhara hits off the completion of. reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Chemistry in Rasakalpa (Rudra - 

yamala Tantra.) 

Bowing to Siva, the lord of mercury, and alsc< 
the feet of Chancfrka, I write this Rasakalpa, the 
depository of mercurial lore. 

chapter 1. 

Tests for killed mercury :— 

KiUed mercury is that which is devoid of 
(metallic) lustre, not so ponderous, white,# des- 

^ _i_pM_„ | . — - j a m ■ m- m~ —m ^ 

# The author previously refers to the red, black, white and 

even yellow ash (calx) of mercury ; it is uot clear why he should 
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troyer of metals, divested of fluidity and non-vola¬ 
tile when stirred over a fire. 40 Cf. tests in 

Rasamava in Vol. i, p. 74 ; as also in Rasaratnakara, 
a nte, p. 9. 

Purified mercury should he preserved in the 
hollow of a tooth or gem or bamboo. 4S 


CHAPTER II. 


Gold, silver, copper, tin, lead and iron—these 
are the 6 metals; vartaloha, &c., (VoJ. i, p. 314) 
are simply alloys. 1 

Honest readers j I beseech you with folded 

arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number $ e. g. mer¬ 
cury, cinnabar, sasyaka, rasaka, &c.the 

rasas are mica, green vitriol and rajavarta, 

..sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers. 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur:—white, black, 
yellow and red. Cf. Vol. i, p, 90. 



here restrict himself to the white variety only. Chloride or 

sulphide of mercury,when treated with a metal and heated, kills 

(*. e. parts with its chlorine or sulphur to) the latter and in that 
sense it is a destroyer of metals 
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The saurashfris (alums) are of various kinds ; 
the kaslsas (vitriols) are of 3 kinds,—namely, 
kasisa proper* pushpa kaslsa and hlrakaslsa.* Cf. 

Vol. i, p, 91. 

Gairika is stated to be of 2 varieties,—the one 
of golden hue, the other red •, Kankush^a and 
other rasas are also described by certain teachers; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.1 

S&ns, texts, pp. 75-78 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chulikalavana (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 
with cow’s urine,.make a vufoi for killing 

gold. Cf, Yol. i, p. 72. 

This process for killing [metals] was revealed 
by Siva and has been transmitted by successive 
schools of adepts. 


* Hirdkasa is the name by which green vitriol is known 
throughout India; Royle supposes that this word is derived from 
the Persian hura green, and Sans, kasfsa, (Antiq. Hindu Med.) 
There is no necessity for looking upon hirdkasa as a hybrid term, 
seeing that it occurs in the present work in which Mahommedan 
influence is nowhere traceable. 

t Evidently Charaka and Susruta, who mention only a few 
commonly occurring minerals. Vide Vol. i, pp. 29 and 44, 




/%A A 


HINDU CHEMISTRY 


A/\A. 




'v i i.> v / >^1 / /n ^ x' > ^ 


^ 0 \ > 


Extraction ot the essence of copper pyrites. Cf. 
Vol. i, pp. 70 and 84. 

Extraction of zinc from calamine :— 

The process is practically the same as given in 

11. R. S. Cf, Vol. i, pp. 87 88. 

I have performed the [ aforesaid ] experiments 
with my own hands and have seen them with my 
own eyes. They are nob recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 


Chemistry in Basarajalakshmi of 

Vislmndeva. 

Sans, texts, pp. 79-82. 

Give an account of the common rasas and 
uparasas. Cf. Vol, i, p. 79. 


Chemistry in B asanakshatramallka 
of Mathanasimha, physician 
to the King of Malwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two j in the first, among other 
ingredients opium occurs; in the second, the 
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Svachchhandabbairavarasa, probably named after the 
celebrated alchemist, we have the calces of tin, iron 
and mercury along with other drugs. 


Chemistry in E asaratnakara of 

N ityanatha. 

Sans, texts, pp. 84-8 6. 

Test for killed mercury :— 

When the substance, being heated over a fire of 
paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx. 

Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma- 
fearadhvaja), Cf. Vol. i, p. 132 (footnote). 


Chemistry in Dhatnratnamala. 

In the beginning the author after salutation 

d * » 

says : "I shall speak of silver, gold, copper, lead, 
tin and iron as also of calamine, mica,’ pearls, 
coral, orpiment., realgar, the pyrites, mercury and 
diamond,—in fact, the properties of all the metals 
and minerals and the mode of their incineration." 
Killing of silver. Cf. Vol. i, p. 107. 
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Chemistry in Basapradipa. 

Description for preparing mineral acids by dis¬ 
tillation :—-“5arikhadravarasa or liquid for dis¬ 
solving conchsliells,—practically the same as given 
under ‘‘mineral acids’* in Yol. i, p. 186. The last 
line says ; “Cowrie-shells and metals dropped 
into the liquid are at once dissolved.” 

Preparation of calomel and treatment of “phiran- 
garoga” (syphilis) with its application. Cf. Vol. i, 

p. 252. 

Chemistry in Dhatnkriya or Dha- 
tnmanjari (Rndrayamala tantra ) 

Sans. texts, pp. 98 et seq. 

Tin, iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed with silver is 

improved in quality. Sattvaja metal (i.e. an alloy 

of tin and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 

Synonyms of zinc : Jasatva, Yasadayaka,* 
rupyabhrata (lit. brother to silver), charmaka, 
kharpara, rasaka, &c, 50-51 

* Yasada is the name commonly given to the metal 
extracted from calamine, Vide Yol. i, p. 156 
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Pittala is an alloy of copper and zinc. 63 
Kamsyaka is an alloy of tin and copper. 65 
Zinc being amalgamated with mercury gives rise 

to rasaka. 68 


[N.B .—Rasaka and kharpara are the names gen¬ 
erally applied to the mineral calamine (vide Vol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam,] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the “burning water” 
gives rise to tuttha (green vitriol).—Thus manifold 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province of 

Chemistry. 70*71 

Synonyms of haritala (orpiment) : Orpiment is a 

consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &e. 81*89 
Sj^nonyms of pearls, coral, tortoise-shell, conch* 


* The sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
mercury is thereby killed fixed i.e. deprived of its volatility 
(clipped of its wings—the Hindu alchemist's favourite figure). 
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shell, tusk of elephants, the tail of the peacock. 

90-108 

Localities for different metals. 113-121 
[The information is very commonplace, j 
Localities for copper specified : Nepal, Kama- 
riipa (the eastern portion of Assam), Bangala, + the 
country of the Mlechchhas, II fi no a and the country 
of the Phirangas, &e. 143-145 

Localities for zinc : Kamboja, Rum a, Balkh, &c. 

146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 

* * * * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-dung-cakes and husks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 

addition of alkalies .... gold of a reddish 
yellow colour will thus be generated. 11-17 


* All these have been placed under the category of Oita) 

% 

inferior dhitu, Though the term dhitu generally means a 
metal, it is often applied to a mineral ; here, however* it covers 
a much wider field. 

+ This is the name given to Bengal in many Tantras. 
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A process for making factitious cinnabar by 
pouring mercury into its own weight of molten 
sulphur &nd then adding three-fourths its weight 
of orpiment . , . . The mass to be rubbed in a 

mortar and subjected to sublimation. 23-30 

By using the augmented * gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-86 

Pure gold is to be alloyed with one hundred times 
its weight of copper and this [imitation] gold will 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex¬ 
tolling of gold in Rudra-yamala. 

* Cf. footnote, p. 2. 
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Chemistry in Snvarnata ntra 

or Svarnatantra. 

The origin of the tantra is explained in the open¬ 
ing lines. Para^urama having given away his 
worldly possessions to Ka«?yapa is rendered destitute 
and thus has to invoke the aid of the God £iva for 
his very maintenance. 


&iva said : Listen i 


I shall now reveal 


to you 


the most wonderful mysteries of Svaraatantra. 1-10 


A kind of oil is exuded from the bnlbous root of a 
plant • all around it within a radius of ten cubits oily 
water is exuded and a venomous snake lives under it. 
If you want to test the properties of the bulb, you 
should thrust a needle into it, and the needle at once 

dissolves. Having procured this bulb, rub it with 
mercury in a mortar and add the oil and subjeet the 
mixture to heat in a crucible. The mercury is at 
once killed/ and acquires the property of converting 
one hundred thousand times its own weight of the 
base metal into gold.* 14-18 


Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 
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the power of transmutation. When the above oil is 
thrown into molten copper, it is turned into gold of 
beautiful lustre. Tin and bell-metal similarly treated 
are turned into silver, and copper, iron, brass and 
silver into gold. 19-24* 

'ankhadravaka {aqua regia, see ante p. 24) is 

spoken of as an universal solvent. 

This solvent with mercury is to be placed in a 
glazed crucible and subjected to heat ; the mer¬ 
cury, thus killed , can convert the 8 metals into gold. 

w * 

By partaking of this mercury one becomes immortal ; 
even his urine and faeces can convert copper into 
gold* 1-10 

* This sort of belief was prevalent also at the time of the 
eom position of Rasir»ava. 



Knowledge of 6em$. 

A few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as ifar as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches of arts and sciences recognised in tbe 
aneient Kamasutra of Vatsyayana occur the fol- 

V 

lowing :— (a) the testing [of the genuineness or 
otherwise] of gold and the gems ; (b) knowledge 
of tbe colouring of gems, as also of mines and 
quarries,f Varahamihira (d. 587 A. D.) in his 
“Vnhat Sawzhita v also conveys much useful infor¬ 
mation on tins subject, but as he in his turn refers 


* Garbe in his “Indisclien Mineralien” (Leipzig, 1882) gives 
the text and the translation of Ch. xiiiof Narahari’s “Rdjani- 
ghantfu ; this work, however, is comparatively modern. Mach 
useful information on the subject with bibliographical referen¬ 
ces will be found in Professor Yogesa Chandra Ray’s treatise in 
Bengali entitled ‘‘ Ral napariksha.’ ’ 

f Vide Vol. i, p. 191. 
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to experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

The Garu/iapura»a under the heading of 
Ratnapariksha (examination of the gems) de¬ 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Parana 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of multum in parvo. 

From time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for warding 
off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro¬ 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentiating one species of a gem from 
auother were (1) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4>) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 
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and the mineralogists of the present day have to 
depend largely upon these properties in the classi¬ 
fication of the stones, We shall now proceed 
to say a few words under each of the above charac¬ 
ters following in the main the authority of GarucZa- 
purana. 

1. Relative weight. We have purposely used 
these terms as contradistinguished from “specific 
gravity” : as the latter connotes peculiar associa¬ 
tions. The principle of Archemedes being evi¬ 
dently unknown among the Hindus, the measure¬ 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
volume of a gunja ( dbrus precatorius ) may be 
equal in weight to 10. 7 and 3 gunjas respectively. 
A ruby of the volume of a jngalakola ( a kind of 
jujube) should weigh 12, 8 and 7 gunjas res¬ 
pectively. Again, a ruby of the volume of an 
amalaki (phyllanthns emblica) should weigh 30. 20 


* gvnraror w wta gw: i 


Garnda, 
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ahd 16 mashas respectively.* In each case the gem 
which is of greater weight is superior in quality and 
the value thereof is enhanced in proportion.t 

In the case of precious metals, however, adultera¬ 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi¬ 
ple of Archemedes. Suppose it is intended to 
test the purity of a specimen of gold. All that 
one has to do is to draw a wire of this sold and 
another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 



* We give below the standard weights as current at the 


time of Var£hamihira. 

8 White mustards ... = I tandula (a grain of paddy) 

4 Tandulas ... = 1 gunja ( abrus precatorius) 

5 Gunjas ... = 1 Mdsha 

16 Mfishds ... = 7 Karsha or suvarna or tolaka 

4 Karsh as ... = 1 pala 

The standard of weight has always varied in different times 
indifferent parts of India. 10 gunjas weigh about 18 grains. 
The seeds often vary in size. 

+ Garuda lays special stress on the high specific gravity (=4*0) 
of a genuine ruby, fasuftrforr . again ?J?J5r : 1 

While high specific gravity is indicative of the excellence of the 
gems in general, in the case of diamond it is just the reverse. 

It is not easy to account for this qualifying clause, seeing that 

diamond has a sp. gr, of 3'5. 

3 
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To the above tests Rajanigh&mfa adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces* 


point out that the very word ‘•corundum” is derived from the 
Hindi httrand, a corrupt form of the Sanskrit kuravinda. The 
statement “corundum will scratch ruby and sapphire*’ is not 
strictly accurate. There are decrees of hardness among the differ- 

W 

ent varieties ot corundum, the blue sapphire standing; first in 
this respect* 

We give here the original texts of which we have given 

*• — M 

above almost a literal translation. 


«n=r^i 

"qqqagfcr I 

% 

qftqw *r i 
q ■bsust^ fasrraq; n" 

qs* m fqlqsq m fqfq^ i 

q am fig* qrn‘ qqsctfs^^qt: u” 


* The reading of the text is very corrupt. Gar be gives as 
many as 12 variants • that adopted by him seems to be on the 
Wiiole reliable as also his rendering : Wenn er mit anderen 
steinen oder eisernen Hammern gesohlagen nicht zerspringt.” 
On account of its brittleness a diamond will readily be shivered 
I »to splinters under the blow of a hammer. The following 
extract from Bauer and Spencer s “Precious stones” (pp. 129- 
*30 ) may prove of interest- 


ii 


Tiie hardness of diamond has 


been confused with 


its frangibility or brittleness. It has been supposed, especially 
ancient and mediaeval times that hammer and anvil 
he shattered but uot the diamond which lies between. 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre 
is often regarded as a diagnostic feature of the 
gems. According to Varaha gems of superior quali¬ 
ties s hould possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless, or it may be yellow, 

This statement was made by Pliny, the great naturalist 
of ancient days, who was killed in 79 A.D. at the first 
historic eruption of Vesuvius. He proceeded to say 
further that the fragmentation of a diamond may he effected 
by subjecting it to a preliminary immersion in the warm blood 
of a goat, but that even under these circumstances the hammer 
and anvil will also be broken I According to Albertus Magnus 
(1205-1280) the blood is more efficacious if the goat has 

previously drunk wine or eaten parsely. 

•'Such being the views then held respecting the unbreakable 
and indestructible character of the diamond, it is easy to 
understand why the Greek word adamas , signifying uncon¬ 
querable, should have been applied to this stone, although its 
application to the diamond is singularly inapropriate and 
inaccurate when its extreme fran gibility is considered. Many 
a doubtful stone has been submitted to the test of the hammer, 
with the belief that the blow would be resisted only if the stone 
were a genuine diamond. Probably many beautiful stones 
have been sacrificed to this old belief. As a matter of fact, 
diamond is easily fractured, a very moderate blow from a 
hammer sufficing for the purpose ; its perfect cleavage places 
it among the most brittle of minerals/’ 
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black, red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
[due to its high dispersive power]. Some gems 
have only one shade of colour (others again 

two ( )t 

* 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the . pro- 

tfai faff (Var*ha)fSN?riW (Garuda). 

Yellow diamonds are unknown in India at the present day at 
any rate. "India can claim for its own all the finely coloured 
stones of blue, green and red, not however, yellow diamonds, 
which come mainly from South Africa.*’ (Bauer and Spencer). 
Crystals of black diamond should not be confounded with the 
black carbonado. 

+ Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of 
corundum, which often occur in well-developed crystals belong¬ 
ing to the rhotnbobedral division of the hexagonal system. 
‘‘The dichroism of the ruby affords a means whereby it may be 
distinguiahsd with certainty from other red stones, such as 
spinel and the different varieties of garnet, which crystallise 
in the cubic system, and thus being singly refracting can show 
no dichroism.” (Bauer and Spencer). “The dichroism of the 

s&pphires of Siam is speciall v well marked.”— Ibid. 

* 
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per degree of temperature 'qfw^T is exceeded, the 
stone may be materially injured,* 

4. Fusibility (Liquefaction). It was well- 
known that all the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car¬ 
bonates [now familiar in the Laboratory as the 

‘‘fusion mixture”]. Tlie liquid principle of gems 

* 

• was a favourite remedy with the 

Hindu Iatro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo¬ 
nates. In the ease of the pearls it is recommended 

that they should be enclosed inside lemons and 

■ 

placed in a mass of paddy grains [for the sake 

* 

of the warmth]. 

, _ * * 

* (‘r; i 

<mifa irf)wr$ i 

II 

stssrafa *rwfa?j*WT it Garurfa. 

Cf. “The red ruby, at a high temperature, is colourless : or 
cooling it first becomes green, after which it gradually assumes 
its original fine red colour.* (Bauer and Spencer). “The blu< 
co lour of the sapphire disappears on beating.”— Ibid. 
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General and concluding remarks. 

The crystalline character of the minerals is refer¬ 
red to in one or two places. All the old writers agree 
in describing the diamond as having 6 angles. 8 faces 
and 12 edges.* The octahedral form of the crys¬ 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Ra- 
janighawfu further adds that the stone is often 
endowed with numerous faces and edges.t Accord¬ 
ing to Rasaratnasamuchchaya the female diamond 
is flattened and rounded whilst the neuter is 
rounded and obtuse-angled % Vaikranta is also 

* isnret i Garutfa. 

t “In most cubes of diamond, however, each edge is replaced 

by two faces,.the twenty-four faces thus derived would, if 

produced or enlarged’* sufficiently, give rise to the form known as 
the four-fae..d cube, or tetrakis-hexahedron. (Biuer and Spencer). 

j The rendering of the description of diamond in It.R.S.(wWe 
Vol. i, p. 100) is based upon a misreading. The correct reading is 
that adopted by the Poona edition, namely, *1?^ N23TPU 

“a diamond has 8 faces and (> angles.” The author evidently 
uses and in the same sense ; there cannot be any con¬ 
fusion here, as distinct mention is made of the 0 angles. As a rule 
and 'are used synonymously. Thus in Vardha ^3! 

is described as ; the commentator Bhalfotp&la explains it 

VS faTferfasN?’ i “Rounded” ; Cf. Bauer 

% 'i N M ^ 

and Spencer. ‘‘The faces of diamond crystals differ from 
those of most other crystallised minerals, in that they are as a 
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(probably a mineral of the spinel group, vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores¬ 
cence of diamond was first observed in 1663 A. D. 
by the celebrated Robert Boyle. Bhoja (11th cen¬ 
tury A.D.), however, mentions this property.* 
Faults in precious stones due to isolated grains of 
minute gravels etc., embedded in the mass [now 
technically called ‘‘enclosures’*], are also referred 

to.f 

It may be noted here that what is generally 
known as the Indian or Tavernier's rule for de¬ 
termining the value of diamond can be traced back 
to a remote date. &ukramti speaks of it as the 
“rule of squares,”! while Varaha, himself a great 

■ 11 — ■ i ■ ■ ■ ■ i i — ■ ■ h --■ -r~*~ . ^ . _ __ _ 

rule, much curved aud rounded instead of being perfectly plane 
as is usually the case.’’ p. 119. “Obtuse-angled” (f 

in the crystallographic terminology should be rendered as ‘‘with 
■corners truncated off/' 

* sWWlt ^ ( phosphoresces in the dark). 

t %<srr?irtqiT: ^r^i: i 

sswkrafH ii Bardha. 

Here and q no doubt refer of the minute 

pebbles ( gravels ) enclosed in the body of the stones. 

+ S2?r <f*JT ’CftlWT: i> e. if a diamond weighing 

A A 

1 rati be worth x, one of the weight of 4 rat is will be worth 

2 xx. 
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mathematician, gives practically the same rule, 
though somewhat on an elaborate scale,* 

It would be unfair to compare the progress made 
by the Hindus in this branch of knowledge in the 

O 

6th century A,D. and perhaps earlier with that of 

K. 

the present day. Reference to the crystalline forms 
of diamond can be found in the writings of Keppler, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de I’lsle and the abbe Haiiy at the end of the 
eighteenth century. The various physical and 
chemical properties of the minerals culled here be¬ 
speak considerable powers of keen observation.+ 

i. e. if a diamond weighing 20 tawrfiilas (p. 33 ante) be 
worth 2 lacs (2,00,000), one weighing 5 ta»</ulas will be worth 
only (5 2 x 4 = 100)th part of 2 lacs or 2,000. 

■f Concerning Ratnapariksh* cf. also “Les L&pidaires Inaicns 
by M. finot in the 4< Bib]iotheque del* Eeole des HautesEtudes/’ 
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NOTE ON THE METHOD OP PREPARING 

CAUSTIC ALKALI. 

In the first Volume of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been quoted at length from the 
Su«ruta and we referred to it “as a proof of the 

high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age.”* M. 
Berthelot has no less been struck with the orisina- 
lity of this process ; indeed, he goes so far as to 
suggest that this portion in the Susruta is evi¬ 
dently modern and in fact a later addition derived 
from contact with the European chemists.t 

The process of rendering mild alkali caustic by 
the addition of lime is to be found also in Chakra- 
pani (c. 1050 A. D.) and Vagbharfa, who must have 
preceded the former by several centuries, and it is 
well known that both these authors are deeply 
indebted to the Susruta. There is not thus the 
remotest chance of inspiration from the European 
chemists. 


* Vide Vol. i. Intro, c. 
t Journal des Savants. Jan. 1903, p. 42. 
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We have evidence from quite an unexpected and 
independent source that the cauterization of bad 
wounds by means of caustic alkali was an established 
custom in ancient India. Thus we read in “The 
Questions of kin® Milinda" : — 

“And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash . ♦ . , 

Now tell me, O king I would it be out of crueltv 
that the surgeon . . , . thus cut with the 

lancet and cauterized with the stick of caustic,”* 

wmi ■ ■ * .mt, w ■ I i -» > > * . , m m _ _ _ _ __ 

* “Sacred Books of the East," Vol. XXXV, p. 168. 

Although Milinda has been identified with the Bactriau 
Greek king Menander (c, 340—110 B. C.), it is not to be 

supposed that any Greek influence can be traced in it. In 
this ethical romance, king Milinda and the Buddhist Bhikshu 
Nagasena have been put forward simply “as men of straVr’ 
to quote Rhys Davids. The work in reality conveys the 
teachings of the older Buddhists (Hf nayin ists) with the back¬ 
ground of S&Avkhya and Vedinta metaphysics. 
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The Tautrists* the j&osicrucians and 

the seekers after truth. 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to “plunge in 
thought.’* This reminds us of the truth of the 

Q 

poet’s words : ‘ one touch of nature makes the 
whole world kin.” Ancient Greece had her orphie 
mysteries. They were developed into a religious 
and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo- 
Platonists further added to it the Yedantic doctrine 
of a world-soul. 

“With the dissolution of the neo-Platonic school in the 
sixth century, Greek philosophy disappears, it is true, as 
distinct phenomenon from the theatre of history, but it con¬ 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle 
Ages and of modern times.” (Zeller). 

Says Waite :— 

“The traditions of the new-Platonic philosophy, with its ela¬ 
borate theurgical system, were to some extent perpetuated 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church aud amidst 
the clamour of scholastic philosophy, we find the secret theo¬ 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoverable in Augustine, in Albertus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, while the metaphysical principles of 
Johannes Scotns Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy."* 

History repeats itself. In India the Yoga doc¬ 
trines of Patanjali paved the way for the origin 
of Tantric mysticism and it associated itself with 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
says : — 

“In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre¬ 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of mysticism in 
the great multitude of magicians, alchemists, &c., whc. 
directly or indirectly were followers of the renowned Para- 

celsus.”t 


♦“History of the Rosicrucians,’’ p. 27 . Regarding the sect 
of the Cabalists see also Lecky’s “Rationalism in Europe." 

Yol. i, p. 42. ed., 1000. 

r See also Kopp’s “Die Alchemie in alt, u. neu. Zeit , 1 ii, 
pp. l—14G, on the “Bekanntschaft mit Geheimnissen der 

Magic, Theosophie, Alchemie u. A." 
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Even the lower strata of society in England 
did not escape the contagion. Sir William Temple 
observes : ‘‘1 have had several servants far gone 
in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
Bosicrucian mysteries.” 


There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men—vulgar 
charlatans—-who have pursued the art merely from 
worldly considerations. The high priests of al¬ 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
brould have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead to j> These are queries, the solution 
of which or rather the very attempts to solve 
which mark the birth of philosophy. Patarijali 
and Nagarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it :— 


“The privilege of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.”* 


Plotinus heaved a sigh at the soul with its infinite 
possibilities being caged in a frail and corruptible 
body. The pursuit of alchemy by the esoteric 
Tantrist is easily explained. To him it was only a 
means to an end. “It (mercury) is alone that can 
make the body undecaying and immortal.”t We find 
echoes of the same sentiment in the authoritative 
literature of the Rosicrucians, 

Says Waite : 


•‘Among the concourse of inquirers, and the clamour of 
supposed and pretended descoverers, there rose gradually 
into diserved prominence an advanced school of illuminati, 


^“Swedenborg ; or, the mystic.” 
t Vide “History of Hindu Chemistry,” Vol. i. Intro. 
Ixxvii and xcv—-xcvi. 
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who, employing the terminology of the turbo, philosophornm, 
under the pretence of alchemical pursuits appear to have 
cQncealed a more exalted aim. . . . The student is 

directed by these writers from the pursuit of material gold to 
the discovery of incorruptible and purely spiritual treasures. 
* • Physical transmutation, the one and supreme end of 

the practical alchemist, sinks into complete insignificance; 

nevertheless, it is performed by the adept and is a landmark 
in his sublime progress.” 1. c. p. 32. 

The sage and seer of Hoenheim had his wrest¬ 
lings. Should he pursue knowledge for its own 
sake or for what it bringeth ? His evil genius holds 
out the bait thus :— 

“Know not for knowing’s sake 
Bat to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspires, the Ipve it breeds/'* 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and he bursts 
forth :— 

“Truth is within ourselves : it takes no rise 
From outward things, whate’er you may believe, 

There is an inmost centre in us all 
Where truth abides in fullness j and around 
Wall upon wall, the gross flesh hems it in. 

The perfect clear perception—which is truth."* 

* 


Browning’s “Paracelsus.” 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanada, Fatafijali and Nagarjuna of India and 
Heraclitus, Empedocles and Plato and the rest— 
they all form a holy fraternity j aye, these prophets 
and oracles of the intellect belong to a “lofty and 
sequestered class,” “the high-priesthood of the prin¬ 
ciples of thought from age to age. When at long 
intervals we turn over their abstruse pages, wonder¬ 
ful seems, the calm and grand air of these few, these 
great spiritual lords, who have walked in- the 
world,— these of the old religion,—dwelling in a 
worship which makes the sanctities of Christianity 
look par venue a and popular ; for ‘persuasion is in 
soul, but necessity is in intellect.* ”* 


* Emerson : on “Intellect.’' 
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The metals and their loss in weight 

after calculation. 

Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal and ijjs 
late after calcination. We are reminded of the 
-diversity of opinion in Europe before the time of La¬ 
voisier. A metal like every material substance was 

■ 

-supposed to be formed of one or more of the five, 
bhutas ; in fact the earthy or saline element was 
taken to be predominant in it,* and hence it lent itself 
so readily to calcination, f It should be noted here 
that by “bhufca*’ was understood not so much an 
-element in the modern connotation of the term as 
certain qualities of individual substances. Even 

as composed of the five 


mercury was 


regarded 


bhutas. % When a meoal was submitted to calcina¬ 
tion some of its component bhutas escaped leavino- 
the earthy or saline portion behind i hence the ash 


(calx) must 


the original metal itself 


* qrfemT: i Ch. 3 .,4 .2 

Again in Ch. XLVI (Sutra) 345 et seq% the metals are in¬ 
cluded among the saline ingredients. 

t Cf. “For some maintain that gold is solid light, or, at 
least that the chief ingredient is light, which is rendered solid 
by mixture with some particles of earth. IVere it mere earth 

tt might be calcined by fife strongly urged .—Vol. 1, P. 9 # 

% 

+ i tfir I 
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There is, however, do direct reference to be met with 
anywhere as regards the quantitative aspect of the 
question so clearly established by Lavoisier. 

The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajnavalkya, “gold is 

■i 

unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo 
decay to the extent of) two, eight and fifteen parts 
respectively.* This is to be taken as referring not to 
the roasting (killing) of a metal but simply as 
allowance made to goldsmiths and other artisans for 
loss incurred in the shape of dross &c. when it is 
mel ted in a crucible. 

That copper, lead, tin and other base metals 
( ) when repeatedly calcined are completely 

reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from Basendra-chCidama?ii (p. 14) deserves some 
notice. Lead of the weight of SO palas is to be 
calcined till its weight is reduced to a karsha {~i 
pala). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena, which would leave 
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a residue in the shape of a ‘‘button” of silver after 
the lead had been cupelled off. * 

* Similar confusion prevailed in Europe up till the end of 
the 17th century. The following extract from Robert Boyle’s 
‘’Concerning the Unsuccessfulness of Experiments” will make 

the point clear. 

* 

“Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals. I find that there 
is a great difference, and discernible even to the eye, betwixt 
the several ores ; for instance* of lead, some of which I can 
show yon so like steel, and so unlike common lead-ore ; that the 
workmen upon that account are pleased to call it steel-ore, 
which being of more difficult fusion than ordinary, they are 
wont to mix it with other ore, which they call firm-ore, to faci¬ 
litate the melting of it. And I likewise took notice of an ore, 
which for its aptness to vitrify, and serve the potters to glaze 
their earthen vessels, the miners call pottern-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough, and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder* 
that severer inquiries find a great deal of disparity. I remember 
1 did not long since cause some lead-ore to be tried, which 
being the most promising that ever I saw, made me suppose 

e 

it might contain some considerable quantity of silver: but 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, j ? et one of the most export 
artists in Europe could not extract one grain of silver out of 
it ; whereas the lead of very man} 1, mines, being skilfully ex¬ 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And though this quantity of silver be not considerable 
enough to make such mines as yield it pass for silver mines 
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Antimony. 


Although there is no direct recognition of anti* 


mony as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 


galena. The mineral sauvTranjana or nllaiijana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. 1., pp. 93-95 ). 
That nllaiijana contained a new metal was often 
suspected though its nature was not properly under¬ 
stood. Thus in Rasendra-chudamam we have “nllafi- 
jana, mined with tlksh^a (cast iron), and heated 
several times yields a superior kind of lead which 
is readily fusible and is of mild black colour. * 


(or, as we are wont to call them mines-royal) because the silver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
be mixt mines to the naturalist, who may meet with divers ex¬ 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver/'—Edition of 1772, p. 323. 

* Vide Sans, texts, p. 52. The identical distich occurs also 
in R. R. S. Cf. vol. 1 p. 119. Cf. also *Tut to detain you no 
longer on the subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can¬ 
did chymist Basilius Valentinus , who speaking of antimony, 
after he hath told us, that there are several kinds of it, and 
especially two ; the one more mercurial and of a golden property, 
witnessed by the shining streaks n; beams it abounds with ; the 
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The preparation known as 
Svarnasindnra or makaradhvaja. 

As the “law of definite proportion” was. un¬ 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. “Makaradhvaja” even at the 
present day is a favourite remedy with the Hindu 
physicians of the A'yurvedic school.* Let us follow 
the recipe as given in Rasendra chintamafti : “when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 


other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a differdht 
goodness betwixt the several sorts of antimony, as there is be¬ 
twixt the several sorts of flesh or fish, whichi though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt 
the several sorts of Antimony.”—Boyle's work— l.c. p. 324. 

* If we take the historical meaning of the term “A'yurvedic,'' 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Charaka and the Susruta 
and was introduced into the Materia Medica during the 
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it is killed wiih live times its 


weight of sulphur it cures Consiimptioti ; and 
when it is killed with six times its weight of sul¬ 
phur it is a panacea for all the ills that flesh is 
heir to.* Now 25 parts by weight of mercury can 
only take up (i. e. combine with) 4 parts by weight 
of sulphur ; the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svama* 


sindura (Lit. vermilion with 


gold) 


the mercury is 


first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 

) the excess of sulphur volatilises off as we 




have already explained and the gold in fine parti 


cles remains behind as a residue. 


The lustrous. 


crystalline, reddish brown sublimate, which collects 
nearest the source of heat, 1" has the formula 

HgS. As there is an erroneous impression about 


fsg$ qg*. n 

fagvl aft*? i 

t Gopulakrisbna very properly lays particular stress 
upon this point. 
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the composition of this drug even among educated 
people in this country we give below the results 
of analysis of a sample of ‘'mercury killed with 
six times its weight of sulphur along with gold.”* 


Identification of metals by their 

colouration of flames. 

a 

Prominent attention should be drawn to the 
following extract from Bas&mava (Vol. i., p. 68.) 
“Copper yields a blue flame * * * * 

m 

that of the Tin is pigeon-coloured ; that of the Lead is 
pale-tinted" 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 


The age of Bhzkshu Govinda the 

author of Rasahridaya. 

There is a belief current in some parts of the 
Deccan that our Govinda is no other than the cele¬ 
brated teacher of &arikardchdrya. t If there be 
any historical foundation for the belief Govinda 

* Percentage of sulphur found=13'89; the calculated 
amount being 13'79 ; not a trace of gold could be detected. 

t The following .Slokas are cited from Sankaradigvijaya 
in support of the above :— 


58 


HINDU CHEMISTRY 



should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemical 
knowledge as revealed in Rasahridaya had been 
attained in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro, 
liii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kiratas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that jSaiikara, the sturdy cham¬ 
pion of Brahminical faith and the mighty dialecti¬ 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 

qrmvr: fausr ssrasjf numai: qfamgwra: i 

^ti^rsuqi * * * * 

a.«s*r:, verses *** and \ 

, ST*l^I 5 Sl5R#^5ciqsjiqrq!:—I 


In the above .Slokas Govindaniltha Muni is stated to be 
the preceptor of .Sankara, the former being himself the pupil 
of Goudapiida, who in his turn was a pupil of Sukadeva, son of 
Vjilsa, the well-known compiler of the Vedas. The Govinda 
nstha of the text has been confounded by the commentator, 
Dhanapati Suri with the Buddhist Govinda. It is scarcely 
necessary to take Serious notice of the chronological perspec¬ 
tive of the author of the .Sankaradigvijaya. 
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The Mechanical, Physical and 
Chemical Theories of the 

Ancient Hindus. 

( By Principal B. N. Seal. ) 

T propose in this paper to give a synoptic 
view of the mechanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the B rah mams and the Upanishads, or in the my¬ 
thology of the Purams, however interesting from 
the standpoint of ‘ cultv/r-geschiehte* do not come 
within the scope of the present exposition, which 
relates to the result of systematic thought as 
directed to the phenomena and processes of Nature. 
1 have therefore confined myself to an account of 
natural philosopbj' as expounded in the principal 
systems of Hindu thought. The S&nkhya-P&taiv- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vaiseshika-Ny&ya lays down 

the methodology of science, and elaborates the con- 

* *= 

cepts of mechanics, physics and chemistry. The 
Vedanta, the Purva-Mimiiwsa, and in a less degree, 
the Bauddha, the Jaina, and the Ch&rvaka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is 
critical and negative. The principal authorities 
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followed in this account, -—the Vvasa Bhdshva on 

9 •/ V 

Patarijali’s sutras, the SawhitA of Charaka, the 
Bhdshya of Pra*ast».pada, the Varttika of Uddyota- 
kara, and the Vrihat Samhitil of Varahamihira,— 
all centre round the Hindu Renaissance, the begin* 
nings of the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Whenever 
I have made use of later authors, e, g. Rumania, 

Sankara, Sridhara, Vachaspati, Udayana, Bhaskara, 

\ 

Jay ant a, Varvara, Raghunatha, Vijnanabhikshu &c., 
I have taken care to see (except where the opposite 
is expressly mentioned ) that no idea is surrepti¬ 
tiously introduced which is not explicitiy contained 
in the earlier authors. 

The Siinkhya-Piitanjala System.—This system 
possesses a unique interest in the history of 
thought as embodying the earliest clear and com¬ 
prehensive account of the process of cosmic evolu¬ 
tion, viewed not as a mere metaphysical speculation 
but as a scientific principle based on the conservation, 
the transformation, and the dissipation of Energy. 

Prakriti—the ultimate ground :—The mani¬ 
fested world is traced in the Saiikhya to an un¬ 
manifested ground, Prakriti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible and undecaying, un¬ 
grounded and uncontrolled, without beginning 
and without end. But the unity of Prakriti is 
a mere abstraction ; it is in reality an undifferentiated 
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manifold, an indeterminate infinite continuum of 
infinitesimal Reals. These Reals, termed Gunas, may 
by another abstraction be classed under three heads, 
(I) Sattva, the Essence which manifests itself in a 
phenomenon, and which is characterised by this 
tendency to man ifestation, the Essence, in other 
words, which serves as the medium for the reflec¬ 
tion of Intelligence, (2) Rajas, Energy, that 
which is efficient in a phenomenon, and is charac¬ 
terised by a tendency to do work, or overcome resist¬ 
ance, and (3) Tamas, mass or inertia, which counter¬ 
acts the tendency of Rajas to do work, and of Sattva 
to conscious manifestation. 

The ultimate factors of the Universe, then, are 
(1) Essence, or intelligence-stuff, (2) Energy, and (3) 
Matter, characterised by mass or inertii. 

Theie Gunas are conceived to be Reals, sub¬ 
stantive entities,—not however as self-subsistent or 
independent entities,— ( nqra ), but as interdependent 
moments in every Real or substantive Existence. • 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are not therefore material, but they 
possess quantum and extensity ( trirow—qftfera ). 

The very nature of Energy is to do work, to 
overcome resistance ( surras ), to produce 

motion. All Energy is therefore ultimately kinetic. 
Even potential Energy ( ) is only 

the Energy of motion in imperceptible forms. 
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The original constituents and their inter• 

i 

action . Every phenomenon, it has been explained, 
consists of a three-fold arcke, intelligible Essence, 
Energy, and Mass. In intimate union these enter into 
things as essential constitutive factors. The essence 
of a thing (sattva) is that by which it manifests 
itself to intelligence, and nothing exists without 
such manifestation in the Universe of Consciousness 
( wfesfs ). But the Essence is only one of three 
moments. It does not possess mass or gravity, it 
neither offers resistance, nor does work. Next there 
is the element of lamas mass, inertia, matter- 
stuff, which offers resistance to motion as well as 
to conscious reflection. (tm: ?ps ). 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activity in themselves. All work comes from 
Rajas, the principle of Energy, which overcomes 
the resistance of matter, and supplies even In- 

1 

telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 
(*rcn;wuiT<l nvfUTOt *gqnsrfqs!?i% wqftr 


The Gunas are always uniting, separating, 
uniting again. ( vmifeeerotir) 

). Everything in the world results from 
their peculiar arrangement and combination. 
Varying quantities of Essence, Energy and Mass, 
in varied groupings, act on one another, and 
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through their mutual interaction and interdepen¬ 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter¬ 
minate. ( 

wtflCtqna§qr i—mrevroq )• But though co¬ 

operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, and 
Rajas alone ; all matter, resistance, stability is due to 

Tamas, and all conscious manifestation to Sattva. 

* 

4 

(qTWTTTrftrasFq sqwqm i 'q^isqurTfir- 

nqrisRjqr: fauT»pir: vsraqq 

* 

qq—faTnqf*?^ ulq^ifuq? on «nsmw, Hid — 
$qf wwq: —qT^qqfafa’9 qqqqsnqql on oqrnwqt ibid ) 

The nature of the interaction is peculiar. In 
order that there mav be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Gun a which happens 
to be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be¬ 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Enrgy latent, and 
the conscious manifestation sub-latent. In a 
moving body, the Rajas, Energy, is predominant 
'(kinetic), while the Mass or rather the Resistance 
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it offers is overcome. In the volitional conscious¬ 
ness accompanied with movement, the transforma¬ 
tion of .Energy (or work done by Rajas) goes hand 

in hand with the predominance of the conscious 
manifestation, while the matier-stuff or Mass, 
though latent, is to be inferred from the resist¬ 
ance overcome. (gvnsrfa 

The starting 'point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 

Reals. The tendencies to conscious manifestation 

* 

as well the powers of doing work are exactly coun¬ 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmio evolution ( ufaum* ) is under 
arrest. ( ^ wsisront n^fn:— Pravackana- Sutra 

61, Chap. I. 

vfa f *»^:—ibid ). 
Beginning of Evolution. The transcendental (non- 

mechanical ) influence of the Purusha (the Abso¬ 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this 
is mechanically brought about is not very clear. 
A modern expounder of the Sdnkhya supposes 
that the particles of Sattva, Rajas, and Tamas possess 
a natural affinity for other particles of their own 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Gunas over the others. Thus 
commences formative combination among the 
Heals, and consequent productive activity. ( 

TOjnrfqfr: «?froft 3 'sr: i Chap. I, 

Sutra 66, uromm—i sfqqts*!* 

srasuaTtam i ^amftqtq^wTfcnT j fnnsifqqi 

ibid. % Sutra 128, Chap. I), 

Formation of wholes or systems—collocation of 
Reals :—Creative transformation accompanied with 
evolution of motion ( ) and work done by 

Energy ( farur ) cannot take place without a peculiar 
collocation of the Heals (Gunas). To form wholes 
or systems ( ). it is essential that one Gu«a 

should for the moment be preponderant, and the 
others eo-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( gqqqiq, sqqifqqiWTq ),—in other words, 
without unequal forces or stresses coming into play 
in different parts of the system. —qTqqrfh 1 ) 

.^«reiq: 1 q q Tjqjjqf gquqiq- 

*r qniqfu 1 q qwrer’unqt fq«rr 1 q ^ qq«r- 

1 (qrqqjfa, on kdrikd 16.) 

The Formula of Evolution —Differentiation in 
Integration.—Evolution ( qfvqrm ) in its formal aspect 
is defined as differentiation in the integrated ( 

5 
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t%t^r). In other words, the process of Evolution con¬ 
sists in the development of the differentiated (t«f«r) 
within the undifferentiated (qT*n 3 * 3 T) t of the deter¬ 
minate (frata) within the indeterminate (wftata)* of 
the coherent (sfaftrs) within the incoherent (vpifa'S). 
The evolutionary series is subject to a definite law 
which it cannot overstep (qft^rvraiqfira*). The order 
of succession is not from the whole to parts, nor 
from parts to the whole, — but ever from a relatively 
less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro¬ 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte¬ 
grated into a whole, and that this whole again 
breaks up by fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
on ad infinitum, is a fundamental misconception 
of the course of material Evolution. That the 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
ah extra on these two independent and mutually 
hostile moments is the same radical misconception 
as regards the dialectical form of cosmic 
development. On the S&nkhya view, increasing 
differentiation proceeds pari passu with increas¬ 
ing integration within the evolving whole, so 
that by this two-fold process what was an 
incoherent indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole* 


The different stadia in the order of cosmic 
Evolution are characterised as follows 


(1) The inconceivable, the unknowable, the 

m 

formless, of which no character can be 
predicated (*ifw), including Prakriti, or 
the Reals iu a state of equilibrium. 

(2) The kuowable, the empirical universe, cosmic 

matter of Experience, things as matter or 
stuff of consciousness ( faf 5 comprising 
Mahat, the intelligible Essence of the cos¬ 
mos, evolved by differentiation and inte¬ 
gration within the formless, characterless, 
inconceivable Prakriti. 


( 3 ) Individuated but still indeterminate stuff 

bifurcating into two series—Subject-ex¬ 
perience and Object-experience,—compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of Sub¬ 
ject-series ( ufkiCT ), and on the other hand, 
the indeterminate material potencies, the 
subtile vehicles of potential Energy 

the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience (fsra, ) evolves within itself. 
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by differentiation and integration, an 
individuated but still indeterminate stuff 
in two co-ordinated series, Subject and 

Object. 


(4) Determinate stuff (fMfa) evolved within 
the indeterminate by further differentia¬ 
tion and integration, ids., in the series of 
_ * 

Subject-experience, sensory and motor stuff ; 
and in the Object series, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Paramanus, the different kinds 
of atomic constituents of different kinds 
of gross matter ( ). 

(5) Coherent and integrated matter-stuff, in¬ 
dividual substances, characterised by 
generic and specific properties, which 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, 

* 

urrafa;—sqiwm, Sritra 44, Chap. III. 

ibid, ). 

(6) And so the cosmic series moves on in 

ascending stages of unstable equilibrium 

until the reverse course of 
equilibriation and dissipation of Energy 
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and which even now 

constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its on- 

o 

ginal unraanifested ground, the unknow¬ 
able Prakriti. 


The order of Cosmic Evolution according to the 

(Sutra 19, P£da II) is shown below, in a 

tabular form : — 


Prakriti, the unmanifested unknowable ground 


Cosmic matter of experience ( few ) 



v 


Subject series ( 

I n dividuated indeter¬ 
minate mind-stuff 
(unity of apperception 
empirical Ego, 


1 

Object series 
Individuated Lu»» 
determinate matter-stuff 
(subtile material poten¬ 
cies. 


Determinate mind-stuff 
(faffa) sensory and 
motor psychoses, etc. 
{ and «*r-) 


1 

i 

Determinate matter-stuff 
(fcjft) atomic and mole¬ 
cular constituents of gross 
matter ( 
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Coherent and integrated 
matter-stuff 


«fra: 5^i) 

Individual substances, 
with generic and specific 
characters subject to con¬ 
stant change or evolution 
e.g. inorganic objects 

composed of atoms or 
molecules ( ), vege¬ 

table organisms (3^), 
animal organisms ( siftr ) 
( srfN 

—sjrewrpsr, 


Stftra 44, Pddalll). 

***» fafv^m qwpiftrem:, am ^fasten 

u*it ft* 

( ssrre«r*5f, Sutra 19, Pada II ). 

N.B .—The usual order given in the Saiikhya 
compendiums is as follows :—Prakriti, Mahat, 
Ahaiikara,—and then the bifurcation, viz., 11 organs 
sensory,motor and common sensori-motor from Rajasic 
Ahankcira, and Tanmatras from Tamasic Aharikara, 
—and finally the Paramanus of the Stlmla-Bhutas. 


The conservation of Energ 
transformation of Energy - 

The Gunas (Reals), though assuming an infinite 


y (and of Mass)—the 


diversity of forms and powers, can neither be created 
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nor destroyed. The totality of the Mass (Tamas), 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmani¬ 
fested, the actual and the potential. But the indivi¬ 
dual products of the evolutionary process, the con¬ 
crete phenomenal modes resulting from the combi¬ 
ned action of the original Mass, Energy and Essence, 
are subject to addition and subtraction, growth 
and decay, which are only due to changes of collo¬ 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the present and from the present to the 
past, in a time series)—-changes, which are illu¬ 


sorily ascribed to the Reals themselves. The differ¬ 
ent collocations of Mass and Energy give birth to the 
divers powers of things, the various forms of Energv 

O % 

which may be classed as like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 


fixed law, not only as regards the order of succes¬ 
sion, but also as regards the appearance (and 

mutual relations) of like and unlike Energies. And 

* 

this transformation is constantly going on,—-the 
course of Evolution is not arrested for a moment. 


naremqsil snfhifatq 

iMffrreat ( Sufcra 19, Pdda II ). uftanfafasrar 

i W’rt ( ibid, Sutra 

13, P4da IV). vt w: 

< ibid., Sritra 19, Pdda II ). qfwwiPlfircrarPl ( aiTOWai, 
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Sutra 19, Pdda II). wg. ( Patanjali 

Sutra 15, P£da III). hh n: q 


The doctrine of Causation, a corollary from the 
conservation and transformation of Energy :—the 
principle of collocation—the storing-up and the 
liberation of Energy : — 

The Sdiikhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
aud transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
evolving, cause and effect are only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten¬ 
tial (or un-evolved) form. The grouping or colloca¬ 
tion alone changes, and this brings on the mani¬ 
festation of the latent powers of the Gimas but 
without creation of anyth ing new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the production 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free ( wrafc ) in the effect. But the con¬ 
comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con¬ 
comitants is wanting, there is no manifestation of 
the effect. The question is—what is the aid which 
the concomitant conditions render to the deter- 
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mination (and production) o£ the effect existing in 


potency in its material cause 


First there is the 


merely mechanical view as illustrated by some com¬ 
monplace examples, e.g. t the manifestation of the 


figure of the statue in the marble block by the 
causal efficiency of the sculptor’s art, or of the oil 


in the sesamum by pressing, or of the grain of rice 


out of the paddy by the process of husking. In 
these cases the manifestation of an effect is only 


its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 


efficient cause ( fafaframu ), the sculptor's 
chiselling, the pressing, the husking, is a sort of 
mechanical or instrumental help to this passage or 
transition, i «t *1 %: 


wi * faxta: (wxl: nn* faxUr:) xiaufa: 

x5T«b«t Sutra 115. 

Chap. I ). xifvtwifai: qvSifRTTOn i 

wrath i nw ftram«rorftarar. 

xsnqitqr xiftpaifamier frrcrcrirwsi n nwsrci 

^ ( fa?ns|f*Txj-fl^*WTW> Sutra 129, Chap. I ). 


These mechanical exmples of the Kapila- 
Sahkhya have the merit of simplicity, but the 
Patafijali-Sankhya brushes them aside, and ex¬ 
plains causation on the basis of the conserva¬ 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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stored up in a Guwa collocation, (the sum of 
material causes) the liberation following on the 
action of the proximate efficient cause, or con¬ 
comitant conditon ( ). 


The causal operation of concomitant conditions 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy stored-up in a given collocation. Every¬ 
thing in the phenomenal world is but a special 
collocation of the ultimate Reals (Energy, Mass 
and Essence). The sum of (material) causes 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition ( the 
concomitant cause) when it is itself accomplished, 
is only a step in the evolutionary series, which 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re¬ 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
() together with a fresh collocation 

(sqreHT^T, Sutra 13, Pada IV). suq 

^ *ij3€fqr5TST% i sfarcrare 

I ( 53TWTW, Siifcra 12, 

Pdda IV ). ’ 
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Describing the production of bodies (‘organic 
vehicles’) for individual souls, out of matter of 
Prakriti, under the influence of their merit and 
demerit, as concomitant conditions, Patau jall 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in flood¬ 
ing his field from a reservoir of water. This des¬ 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 

I 

like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi¬ 
tion is essentially the same ;—there is the same 
reservoir of stored-up Energy in a given colloca¬ 
tion,—the same condition of arrest or relatively 
stable equilibrium,—-the same liberation of the 
stored-up potential Energy which flows along the 
line of least resistance the only difference be¬ 
in'* that in the case of material concomitants the 
stimulus which removes the arrest is physical, 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 

The Vyasa-bhasbya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell :—As the owner of many fields can 
irrigate, from a field which is already flooded, others 
of the same or a lower level, without forcing the 
waters thereto with his hands, and merely by making 
an opening in the barrier or dyke, on which the 
waters rush in by their own force ;—or further, as 
the same person cannot force these waters, or the 
earthy matters held in solution therein, into the 
roots of the rice plants, but only removes the 
obstructive grasses and weeds, on which the fluids 
of their own power enter the roots •—such is 
the action of an effectuating condition ( ) 

added to a sum of material causes or conditions. 

fafawi a store* unfNt n?r. ^Fre**re (Patanjali 

Sutra 3, P£da IV). fnftoi twr ^f?rer: 

f*?rt faarefsre: w ftor m ftore* m ^re: qifarereqrefa 
g ftoifa nfagfaa i 

Chain of Causation—fixed order.—The order of 
Evolution with the transformation of the Energies 

n 

follows a definite law. The unalterable chain of causes 
and effects in the phenomenal world illustrates this 
fixed order. But though the cosmic order is one and 
fixed, it comprehends divers series arising from 
different combinations of the original Gu%as, which 
constitute subordinate or particular laws of cause 
and effect qfvumrejs tg :,[Paianjali Sutra 15, 

Pada III). 
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What we call the qualities of things are only 
modes of Energy acting in those collocations. 

Siitra 14, Pdda III ). t «9WI- 

mw» *ihfaTs*n*reT: vwuht*: jjqnqt 

q^*ri$?it gnumiq: (smswiST, Sutra 3, Pdda IV). And 

these various Energies are sometimes actual 
(kinetic), sometimes potential, rising to actuality, 

and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists in 
everything else, potentia liter (), 
without prejudice to the generic and specific 
differences of things ( ). Inor¬ 

ganic matter, vegetable organisms, ar.d animal 
organisms are essentially' and ultimately one (ajqHjyqt: 

qif^nfaqi e.sn 5iir^2 

^STiqfq ) so f ar as Mass and Energy are concerned, but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, whi«h 

are but modes of Energy, follow a definite unal¬ 
terable law in the order of their appearance and suc¬ 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 

themselves at once *T 

( Hid , Sutra 14, Pdda III . 

% 

nt s cro sw i fq*5: ^z ^qsn^ 

sfa i qv.^nsi- 

Wqtfi*:, n«TT fq*3*J ( ajTWIRT, 

Sutra 15, Pdda III ). 
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Time, Space, and the Causal series :— 

A Tanm&tra (infra-atomic particle of subtile 
matter) is conceived by our understanding to 
stand in three relations—(i) position in Space 
(fsrofaHX), (2) position in the Time-series 
and (3) position in the causal series ). 

These three relations are the work of the in¬ 
tuitive stage of knowledge as opposed to the con¬ 
ceptual ( as opposed to ). 

But this is not the pure relationless intuition of 
Reality () which may le 
termed intellectual intuition, but the intuition 
that imposes its forms < n the Real substrate 
( ) or in other words empirical 

intuition, to $TOn«?if»rfavHgTOi- 

UT SI *fTOT*T I TOTfq TOf3%fTOha- 

( Stitra44, Pdda I). 

Infinite Time is a non-entity objectively con¬ 
sidered, being only a construction of the Under¬ 
standing based on the relation of 

antecedence and sequence in which the members 
of the phenomenal series are intuited to stand to 
one another. These phenomenal changes as 
intuited by us in the empirical consciousness 
fall into a series, which the Understanding con¬ 
ceives, as order in Time. The Time-series, 
then, is a schema of the Understanding for 
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representing the course of Evolution. The 
schema of the Understanding supervenes on 
the phenomenal world as order in time, and hence 
in the empirical consciousness the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci¬ 
ble unit of extensive quantity in the 

Gu%as or infinitesimal Heals of PrakWti, which are 
without constituent parts, so the moment may be 
conceived as * the ultimate and irreducible unit of 
this time-continuum as represented in the empi¬ 
rical consciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence, If 
change is represented by the Time-series, a 
moment as ihe unit of time may be supposed to 
represent the unit of change. Now all physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
—viz., the (instantaneous) transit of an atom 
(or rather a Tanmatra) from one point in Space 
to the next succeeding point. Even an . atom 
has constituent parts (the Tanm&tras). and hence 
an atom must take more than one moment to 

change its position* The motion of that which 
is absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change 
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( and therefore of time, ). If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo¬ 
ments cannot co-exist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing ‘but the relation of antecedence and 
sequence, between the moment that is. and the 
moment that went just before. But only one 
moment, the present , exists. The future and the 
past have no meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from 
the potential to the actual, and from the actual to 
the sublatent. This may be called the change of 
mark as opposed to change of quality 

and the change due to duration or 
lapse of time (). The present is 
the mark of actuality,— the future, the mark of 
potentiality,—and the past, of sublatency,—in a 
phenomenon. Only one single moment is actual, 

and the whole Universe evolves in that one single 

. ° 

moment. The rest is but potential or sublatent. 

i 3 tfn ntfara: i *r ^ 

It s3<ot 



HINDU CHEMISTRY 


81 


S. ^ ■ 


^ ^ 


^ -■ n -f 


if ^ f h 1- S ■* "’■' f % ^ ‘H ■ 'i - J \ .' "tk^. 


* ■*■ \ 


«*su?uf^T 13 g *juwTfq*t: ^iut: h qf^reimm 

sgi^m: i *t*%®T ^«i sig^l sitqi: qf*qjumg*rqfa» ag^insTi: 

unir. i ^^Tsqjffqq^*»! gat’ q**nqr: <>q q^uqqiqqstar. 
^rr^r: i ?<iqm qj q^us: g^taf araig 


'sq^’qefa ?g qiT«: 
Sutra 52, Pada III.) 


q»*r. i 


(sgrewst 


Vijiiana-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
‘moment*. But the latter is real, being identical with 
the unit of change in phenomena (gqjqftqn»rei ^qi<q- 
q^iuO. even this is real only for our empirical 

(relative) consciousness (aiTsrag ), which intuits 
the relation of antecedence and sequence into the 
evolving Reals (Gu-mis), in the stage of ‘empirical 
intuition’(efa^TTT faf^qf^ursn). The ‘intellectual intui¬ 
tion* (fafsrqRT faf«iqi^t«frT) on the other hand, appre¬ 
hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position — 

Space must be distinguished as Desa (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under¬ 
standing. like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 

order :—there is no unit of Space as position (Dik), 
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though we may conceive a unit of Time, viz., the 
moment ( > regarded as the unit of change in the 

phenomenal or causal series (qxqiqdqiqT or 'gqrofcqiiqqi 

TrqnqqqqTq—qfqqifViqi, Sutra 51, Pada 111). Spatial 
position (Dik) results only from the different rela¬ 
tions in which the all-pervasive A'kasa stands to 
the various finite (or bounded) objects. On the other 
hand, Space as extension or locus of a finite body, 
Desa i: fqsrssiqn::),, has an ultimate unit, being ana- 
lysable into the infinilesimal extensive quantity 
inherent in the Reals (Gu?ias) of Prak?iti. (gqjfl3»%- 

—qtqqTfaW I f*uqi fqqfa 

i fqqqTfqfwtq qqjqig 

qnqifqqsqqTtq^sfa *nqnvnqq i qnqjro 

fgsgtf fq^q: qg qriqr. ■qqqq v*nt, fqq? g » 

The Casual series.— The relation of Cause and 
Effect has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time, 
The Empirical Intuition first superimposes rela¬ 
tions of antecedence and sequence on changing 
phenomena (the evolving Gimas or Reals), 
and the Understanding out of these rela¬ 
tions creates order in Time. The Empirical Intui¬ 
tion then intuits the phenomenal series of transfor¬ 
mations of Energy in this Time-order snd in so 
doing, imports the relation of cause and effect into 
the course of Nature. (qfi*qqiKqiwqrCtqt — 

qtgqTpRqr, Sutra 51, Pada III). 
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The dissipation of Energy (and of Mas*)— their 
dissolution into the formless Prakrtli :—Cosmic 
Evolution ( ) is a two fold process, creative 

as well as destructive, dissimilative as well as 
assimilative, katabolic as well as anabolic 
and fa fau^ajqfamm and gscqfaujPR). In one 

aspect, there is the aggregation (unequal aggre¬ 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matter, arid the 
genesis of worlds. The successive steps of this 
process may be described as (l) unequal aggre¬ 
gation with storing-up of Energy in a certain 
collocation, under a state of arrest (i. e., in 
a state of relatively stable equilibrium), (2) a 
stimulus removing the arrest, aud disturbing the 
equilibrium, and ( 3 ) liberation of the Energy, 
moving on to a £r<sh collocation, fresh aggre¬ 
gation, arrest and equilibrium. The process of 
the world thus moves on from equilibrium to equi¬ 
librium, and the result of that process is the deve¬ 
lopment of a coherent determinate heterogeneous 
whole (fw ^fasfa faifa, 3nfw**wm*) 

in what is essentially an incoherent indeterminate 
homogeneous whole <§■•). 

But there is a second aspect of this evolu¬ 
tionary process. Unequal aggregations are un¬ 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium. 
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the state of uniform equal diffusion of Reals. This 
process is called the resolution of like to like 
( ^f’SWfafltT* ), consisting in assimilation and dis¬ 
sipation, and being the exact opposite of the pro¬ 
cess of ‘‘differentiation in the integrated” which 
has evolved the Cosmos, The collocations of Mass, 
Energy and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated, i, e. t 
dissolved into the original formless Prakriti, a state 
of permanent tquilibrium and arrest, from which 
there is and cau be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
but a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential or 
sublatent, for in such cases there is restitution or 
reconversion by natural means. "When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation ( and integration ), 
the Universe will disintegrate more and more, until 
it disappears in the formless Prakriti, its unknowable 
source and ground and 

The Evolution of matter ( ) :— 

The ultimate constitution of Maher is a question 
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jala system. Three stages clearly stand out in the 
genesis of Matter:—(1) the original infinitesimal 
units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end (*3?nfq— 

(2) The infra-atomic unit potentials, 
charged with different kinds of Energy, which re¬ 
sult from the action of Energy on the original units 
of Mass, ( ), and (3) the five different classes 

of atoms, the minutest divisions of which gross 
matter is capable, but which are themselves complex 
Tanmabric systems )• 

The first stadium Bhutadi is absolutely homogene¬ 
ous and absolutel} r inert, being devoid of all physi¬ 
cal and chemical characters ( ) except 

quantum or mass ( ) ; and this 

admits neither of addition nor of subtraction, 
can neither be created nor destroyed, The second 
stadium Tanmatra represents subtile matter, vibra¬ 
tory, impingent, radiant, etc., instinct with potential 
energy. These potentials arise from the unequal 
aggregation of the original mass-units in differ¬ 
ent proportions and collocations with an unequal 
distribution of the original Energy (Rajas). ( 

fas ’iq ss*Tf<refarnfN 

The Tanmatras possess something more than 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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( «ra4iUK<i*l), others powers of impact or pres¬ 
sure, others radiant heat, others again capability 

of viscous and cohesive attraction. In intimate 
relation to these physical characters they also 

possess the potentials of the energies represented 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms () which these potentials assume in 
particles of gross matter l'ke the atoms and their 
aggregates. In other words, the potentials lodged 

in subtile matter must undeigo peculiar transfor¬ 
mations by new groupings or collocations to be 
classed among sensory stimuli,—gross matter 
being supposed to be matter endued with proper¬ 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 

be infra-sensible ( but not. ). 

*mnar: % ^ i ^ ^ wraraftije >*31: 

^5*JT | e«IT ’Sf 

wm*it i) 


The Tanmatras, then, arc infra atomic parti¬ 
cles charged with specific potential energies,— 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tanmatras which possess 
the physical energy of vibration () 
and serve to form the radicle of the ether atom 
( ), then the potential of the tactile 

stimulus is lodged in another class of Tan¬ 
matras, particles which possess the physical 
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energy of impact or mechanical pressure in addi¬ 
tion to that of vibration and serve to form the 
radicle of the gas atom (Vayu Paramami) ;—next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmatras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanmatras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tamatras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom. 

i snwrsr, 

Sutra 19 Pad a II 

w*e?i*wr«TTri it 

e^Tartfaj —Sutra 62, Chap. I ). 

i ( Sutra 14, 

Pada IV.) 
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a ^r«fi?T 5i«rf ?t«i: *r^r3Tmf%: i ai^a^n^r- 

TOm1**w*iTq ^i^rracn^r: ?|ur: ^r^iarf^: t 

fq^n*rfflw remarks :—'Ut? ^7[ii ST^if?- 

I (ul^PUftW, 

Sutra 14, Pada IV.) 


Before explaining the genesis of atoms, it is 
nec3ssary to say something about A'lttwa, which 
is the link between the infra-atomic particles 
(Tanmdtras), and atoms (Param^Ttus). A^kiCsa 
corresponds, in some respects to the ether of the 
physicists and in others to what may be called 
proto-atom (protyle). In one respect A 1cIsa is 
all-pervasive ( faij ), and devoid of the pro¬ 
perty of impenetrability which characterises 
even the infra-atomic potential units (Tanm^tras), 
In another aspect, A^k^sa is described as having 
originated out of the mass or inertia in Prakriti 
(Bhutadi) when the latter became charged with the 
first potential vibration ( the sound-potential ). 
\ ijnana-bhiksnu in the Yoga-Vrirtika boldly tackles 
the difficulty. A^kdsa, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
Ihe original A kasa is the undifferentiated formless 
Tamas (mass in Prakriti, matter-rudiment— 
Bhutddi) which is devoid of all potentials, and is 
merely the all-pervasive seat or vehicle of the 
ubiquitous original Energy ( Rajas ). This A'kdsa 
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must not be confounded with vacuum, which is 
merely negative ( —un-occupiedness ), 

though it must be conceived as all pervasive, 
occupying the same space as the various forms of 

gross matter suqiTs!— 

and therefore devoid of the property of impene¬ 
trability ( —jqtaqjfuqr) which charac¬ 
terises atomic matter. But when the original 

equilibrium ( *rr«rrq^n ) comes to an end, unequal 
aggregations form collocations in different groups 
and proportions of the three Gunas (*i*nf*ra*n^ 

uafqfafiq: —fa^r^ifVre, and 

The transformation of Energy now begins,—work¬ 
ing on a collocation of mass (with Essence) 

—f^xTsifw^f ; it first gives rise 

to the sound potential — 

) and the atomic A'hasa ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration potential. 
This vibratory ( or rather rotary ) ether-atom 
( *uqfTsn*!i ) is integrated, limited ( qfcfawr ) and as 
such cannot occupy the same space with other 
( subsequently inlegratad ) atoms. But this proto- 
atomic integration of A'kasa ( qnsiiqrro ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atomic A^kasa ( —qiqqfTsreqwqtni ) forms 

the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. (sTufaiq* vj i ufe f* qqqnansqq ‘qiqfisj 
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*1 ^JT<H ?T^T ^T«*pf%W *T*jq! VJ’qTf^Q^Slt *1 55T^— 

fa-SjTirfw^, qtJHnfvV Sutra 40, Pada III. * T «m h 
qST«5qiH*0*QMI fvfq*i?r I PS qfT^qjTqnsi Tnfl^ftrSqTlil^ 

| e^T*^ ^T^TT3I?!T3SI^!*55^lf%5X0f5($mv||?rr?| I 

qiTvqmtnvr ipuT^vq*^’ ^^ai?T: *u^t site^su^Tqr&gftai qfr*5nr^ 
n?fs *inn3^T?ta *j^njfuqn*i* ^sivixtaui qfr^g 

(fe^r*»f«^,qiaiqTf* gr, Sutra 41,Pada III) 


The genesis of the infra-atomic unit-potentials 
( Tanmdtras ) and of the atoms. 


The subject of the genesis and the structure 
of the Tanmdtras and the Paramdnus was a fascinat- 
ing one to these ancient thinkers, and a wide 
divergence of views prevailed. I will here notice 
several typical views i—those of the Vishwu Purina, 

Pardsara, Pataiijali and a certain School of Vedan- 

tists reported in the u^gfireqq^ 

0 

1- 

1. A famous passage in the Vishnu Purdna 

* 

explains the genesis and the structure of the 
Tanmdtras and of the Bhutas ( Paramdnus ) in 
the following manner :— 


The first Tanmdtra originated from the rudi¬ 
ment-matter (Bhutddi), the individuated but still 
indeterminate potential-less Mass in Prakriti under 
the action of Energy ( ^q«*wa: qftqmqfss— 

Sutra 66, Ch. I.) by a process of disintegration and 
emanation ( 

Sutra 14. Pada IV. faqpqjwTq: fq^l^uHT^wiqt «?nft7?u 



HINDU CHEMISTRY 


91 




qraq, on Patnnjali's Sutra.— 

fJrcmwai: etc.) in the menstruum, or surrounding 
medium of the unindividuated Cosmic Mass (Mahat) 

( WfflOTr: ). 

This first subtile matter, the first result of 
‘Mass disintegration' and Energy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation ( ). It is called 

the sound-potential () 

This is typical of the genesis ( and structure) 
of the other Tanmatras (kinds of subtile matter). 
In each of the remaining cases, an atomic Mass 
charged with actual specific energies ( ajgqwnr ) 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanrndtra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium,—that of 
Bhutddi, the super-subtile. Each kind of subtile 
matter becomes caarged with a new potential in 
addition to the potentials already evolved. The 
genesis ol‘ an atom, Bhuta Paraminu, is a quite 
different process. Here the unit potential (Tan 
matra) receives an accretion of Mass, and by a 
sort of condensation and collocatiou evolves an 
atom (Bhuta-Paramd-nu). 

The genesis and structure of the Tanmdtras and 
the Bhuta-Param iaius are worked out below :— 
i. The super-subtile individuated Mass (rudiment- 

matter (Bhutidi), under the action of the 
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original Energy (w.) disintegrates and 
emanates ( in the menstruum or sur* 

m 

rounding medium ( whto ) of Mahat, cos¬ 
mic super-subtile Mass, and evolves a form 
of subtile matter ( nnrm ), which becomes 
charged with the sound-potential (vibra¬ 
tion-potential, ), and is called the 

unit of sound-potential ' ). 


2. This subtile matter, the Mass, charged with 

sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhutadi) 
and by condensation and collocation 
evolves the A'k&sa Bhuta, the atomic A'kdsa, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra¬ 
tory motion.) ( s ^lT?: 

fafasiT ^5q^,—on the Vishnu 
Purana passage, Sutra 14, Pada IV). 

3. This proto-atom, the atomic A'kdsa, charged 

with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subti’e Mass) and thus evolves another kind 
of subtile matteri(Tanmatra) w hich becomes 
charged with the touch-potential (the 
potential of impact or mechanical pressure 
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(mnfaa, in addition to the sound* 

potential ( vibration-potential—) and 
is called _the unit, of touch-potential 

Next, this subtile matter, the mass charged 

with touch ( and sound ) potential, *.&> with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter ( Bhutddi ) and by 
condensation and collocation, evolves the 
V&yu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
i.e, t with actual energy of impact in addition 
to the actual energy of vibratory motion. 


Next, the atom of Vdyu, so charged with 
the actual specific energy of impact and 
vibration, again disintegrates and ema¬ 


nates, under the action of the original 
Energy, and in the same menstruum or 


surrounding 


medium 


of 


the rudiment 


matter ( super-subtile Mass—Bhutadi) and 
thus evolves another kind of subtile matter 


(Tanmatra), which becomes charged with 
the heat-potential (*jWj— vj—heat-and- 
light-potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the uuit of colour-potential 
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6. Now this subtile matter, this radiant 

matter, charged with light-and heat-poten¬ 
tial, and also with impact and vibration* 
potential, receives an accretion of Mas 
again from the rudiment-matter (Bhuiadi) 
and by condensation and collocation evol¬ 
ves the Tejas Bhula, the light-and-heat- 
corpuscle, which is charged with the specific 
Energy of the Colour-stimulus, i.e., radiates 

actual heat and light in addition 

to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation). 

7. Next, this atom or Jight-and-heat-oorpuscle 

disintegrates, and emanates as befove a 
form of subtile matter charged with the 
taste-potential (wipin'*), in addition to 
the three potentials already generated, and 
also with the physical potential of viscous 
attraction. 


8. This subtile matter charged with the taste- 

potential and with the potential of vi-cous 
attraction condenses and collocates as 
before into the water-atom which mani¬ 
fests the actual specific energies of viscous 
attraction and the taste-stimulus. 

9. The viscous water-atom charged with the 

actual specific Energy of the taste stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 


rt% 
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smcll-poientiai in addition to the four 
potentials already generated and also with 
tho potential of cohesive attraction. 

10. This subtile matter charged with the smell- 

potential and with the potential of cohesive 
attraction condenses and collocates as 
before into the earth-atom, which manifests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus. 

Vijn&na bhikshu in the Yoga-Vartika briefly 
summarises the Vishnu Parana process 
as follows :— 

Bhut&di as radicle in conjunction with 
Mahat. produces the sound potential, which as 
radicle in conjunction with Bhutadi pro¬ 
duces A'kdsa, which as radicle in conjunction 
with Bhutadi produces the touch-potential, 
which as radicle in conjunction with Bhutsldi 
produces Vayu, which as radicle in conjunc¬ 
tion with Bhutadi produces the colour- 
potential, which as radicle in conjunction 
with Bhutadi produces Tejas and so on. 

In this brief summary he does not bring 
out the force of fa?ir«nw: (the disintegrating 
process), and the distinction between the 
genesis of subtile and gross matter 
(Tanmdtra and Bhuta). 

urn i 
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11. A famous passage iu Pardtfara takes 
another view of the genesis and structure of the 
Tanmdtras and the 13 huta-Parana £wus. lirishwa- 

pada, in the flvtsgfasrcqr, represents the scheme 
as follows :— 


The Tanmatras originate from one another 


in one linear series, and each Bhuta originates 
in a separate line from its own Tanmdtra .— 

(Bhutddi) 

I 

sn^t^ura Sound-Tanmdtra—as a radicle or 
j centre surrounded or encircled 

| by Bhutddi generates A'kdsa. 

Touch-Tanmdtra—as a radicle or 

I centre encircled by Sound-Tan- 

mdtra with A^ka^a*atom as a help 
generates Vdyu— 




I 

! 

t 

1 




Colour-Tanm&tra—as a radicle or 
centre encircled by Toueh-Tan- 
mdtra with Yd) u-atom as a help 
generates Tejas— 

Taste-Tanmdtra—as a radicle or 
centre encircled by Colour Tan- 
mdf.ra with Tejas-at(.m as a help 
generates Ap— 

Smell Tanmatra-~as a radicle or 
centre encircled by Taste-Tan- 

a F 

mdtra with Ap-ab.ui as a help 
generates Prithivi. 
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The genesis of a Bhuta-Paramanu ( atom ) 
from the subtile matter of a Tanmafcra is not here 
so simple as in the view of the Vishnu Purana. 
The latter speaks of condensation and collocation, 
but in the passage under reference a Tanmatra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanm&tras of 
the immediately higher order in the medium of its 
own Bhuta. 


Thus an atom of A'k&sa has the following 

v 7 

structure : — 

Prakmi—Mahat 



Prakr/ti— Mahat 


An atom of A'k;tsa 


Sb s= S'abda-Tanmatra (vibration-potential) 

Bh = (Bhutadi) 

7 
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An atom of Vdyu is constituted as follows :— 
This takes place within the surrounding med¬ 
ium of A'kasa. 

A k&ra 



Ankara 


An atom of V&yu 

Sp = Sparsa-Tanmatra (impact-potential) 
Sb*= S'abda-Tanmatra (vibration-potential ) 
An atom of Tejas—beat-and-light corpuscle- 

has the following structure : — 



Vayu 
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An atom of Tejas 

Rp = Rupa-Tanmatra (light-potential) 

Sp = Sparsa-Tanmutra (impact-potential) 
and so on. 


A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and 

as a catalytic agent. In this case, an atom of 
Vayu will be considered as generated from the 
iinpact-Tanmatra as a radicle, in the menstruum 
of vibration-Tanmatra, with A'aasa-atoms as a 
catalytic agent. 

'■raid am:—arcaum* , 

cjei r,4: *fahinn«i qq«- 

qro?i»qiHT<x qig 

visin’ qrst?t ? qra ; tniqptfa, qq qTgs^iqqira s 

?t5ft struct—and so on. q»q; n^wafqq^ 

A slight variation of the above view is ascribed 

o 

to a certain school of Vedantists in the fl’tqf’reqqr. 

The scheme may be represented as follows :— 

A Rhuta-atom is evolved by integration (con¬ 
densation and collocation, ) from the 

corresponding - Tanmatra ( subtile matter ). This 
is the same view as that of the Vishnu purana. 



100 


HINDU CHEMISTRY. 


The Tanm&tras again evolve from one another in 
a lineal series as in Pardsara’s view. But the pro¬ 
cess of this generation is somewhat more complex, 
A Tanmdtra first disintegrates and emanates in 
a surrounding medium (a menstruum) of the 
Tanmatra just preceding it in the order of genesis 
and with the help of its own Stliula Bhuta as a sort 
of catalytic, generates the Tanmatra next in order ; 
e.g. t the infra-atomic impact particles (w&rora ) 
disintegrate or emanate, in a surrounding 'atmos¬ 
phere* of the vibratory subtile matter () 
and then with the help of their own atomic in¬ 
tegration Vayu, gas, generate the Tanmatra next 
in order, the subtile matter of radiant light-and- 
heat (tsr:). 

III. Patanjali’s view, as expounded in the stisww 
and is as follows :— 

($) The order of genesis of various forms of 
subtile matter (potentials) 

(1) Bhutadi, the rudiment-matter, original Mass, 
acted on by Rajas, Energy, produces the 

sound-potential ( vibration-potential ) *ror- 

wfh i 

(2) This subtile vibration-potential, as a radi- 
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(Bhutildi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
touch-potential (impact-potential) which 
is impingent as well as vibratory (oscil- 

i- 

lating). 

(3) This subtile impact-potential again, as a 

radicle, with accretion of rudiment-matter 
(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential which 

radiates light-and-beat, in addition to being 
impingent and vibratory. 

(4) Next, the light-and-heat potential, as a 

radicle, with accretiou of rudiment-matter, 
( Bhutiidi ) condensing and collocating as 
before, gsnerates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 


(5) Lastly, the subtile taste potential as a 

radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell- 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant. 
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The order of genesis of the Bhuta Parami'mus 
(forms of atomic matter). 

The five classes of atoms are generated as 
follows :— 

(1) The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhutitdi ) 
generates the A'kasa-atom. 

(2) The touch-potentials combine with the 

vibratory particles (sound-potential ) to 
generate the Viiyu-atom. 

(3) The light-and-heat potentials combine 

with touch-potentials and sound-potentials 
( i.e. with impact particles and vibratory 
particles) to produce the Tejas-atom. 

(4) The taste-potentials combine with light- 

and-heat potentials, touch-potentials and 
sound-potentials (i.e. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

(5) The smell-potentials combine with the 

preceding potentials (i.e. with particles of 
taste-energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'kasa-atom possesses penetrability, the 
Vayu-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 

attraction. 
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Vijiiana-bhikshu in one passage gives the follow- 
ing scheme of the genesis of the Bhutas 

A radicle of sound-potential with rudiment- 
matter gives A'kasa-atom ( Bhutadi ), a radicle of 
touch-potential with A ka^a-atom gives Vayu-atom, 
a radicle of light-and-heat potential with V&yu- 
atom gives Tejas-atom, a radicle of tastepotential 
with Tejas-atom gives Ap-atom, and a radicle of 

ft- 

smell-potentials with Ap-atom gives Earth atom. On 
this view, an atom 

of A'kasa = Bh(Sb) 
of Vayu- { Bh(Sb) } (Sp) 

of Tejas =* 1 Bh(Sb) } ^Sp) Rp 


where Bh = ^?nf%, Sb = Sp = ^5$a**uw> 

Rp = ^qa 5 *nw, and so on. 

Bhutas and Paramawus—Cosmo-genesis and its 
successive stages. 

The ‘five Bhutas* stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdnkhyas hold, from the structural 
type of their constituent atoms—a classification 
more physical than chemical, or properly speaking 
chemico-physical, unlike the purely chemical classi¬ 
fication of the so-called elements of modern chemistry. 
A Paramanu, agaiD, is a type of atoms corres¬ 
ponding to each Bhuta class, and indeed one and 
the same kind of Par am aw u may comprehend atoms 
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of different masses, if only these should agree in 
their structural type. 

Cosmo-gen esis—- a bird’s eye view :—Out of the 
all-pervasive rudiment-matter (Bhut&di) appeared 
A kAsa (ether\ first as a Tanm.Ura (subtile matter) 
charged with the potential energy of sound (vibra¬ 
tion-potential), and then as an atomic integration 
of a mono-Tanmatric structure ( the Alr&sa-atom 
— 1 «H3fI3{TCr ) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanm&tras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanm&tras (^ijsl) combining with the 
vibration-potentials ( A'kasa Tanm&tra ) produced 
a new kind of atom, the di-Tanmatric V&yu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti¬ 
cles (Vayu). Next appeared the third class of 
Tanmatras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy—the energy of 
radiant heat-aud-light. These Tanmdtras v?- 
n’WTaifa ) combining with the potentials ( Tan- 
mat r as ) of vibration and impact, produced a new 
kind of atom—the tri-Tanmatric Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
enveloped the gaseous world in huge flames. 
In the next stage we have the fourth class of 
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Tanmatras, new and complex infra-atomic systems 
of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulas. These Tanmdtras (THtwraifai) 
combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanmatric 
Ap-atom, and the flaming gases were thus preci¬ 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanm&tras 
infra-atomic systems of the viscous radiant impin¬ 
ging vibratory particles which devoloped new 
forms of Energy—the Energy of cohesive 
attraction, as well as the potential energy concern¬ 
ed in the stimulus of smell. These Tanmatras 
(^ uniting with the other four kinds 
or infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmatric Earth-atom. 
Thus the viscous fluid matters were condensed 

J 

and transformed into the Earth-Bhuta, compri¬ 
sing the majority of the so-called elements of 
chemistry. 

The Puratias, in their own fanciful way, con¬ 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en¬ 
velope of its immediate predecessor, with a total 
mass ( or volume f ) a tenth less than that of the 
latter. 
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( slokas 72, 81 and 82 ) 


Examples of the different Bhutas :— 

1. A'k&sa :—This is ubiquitous. 

2. V&yu:—Various substances composed of 

di-Tanm&tric atoms,—kinds of Vayu—must 
have been formed in the gaseous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of A'k&#a. But 
they have either suffered a fresh trans¬ 
formation into substances of a more com¬ 
plex atomic structure, or have dissipated 
into the mono-Tanmatric A'kasa, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 

•v 

pheric air. Water-vapour ( 3W ) is but water 
(Ap), and smoke, fumes, etc, but earth- 
particles in gaseous diffusion. 

3. Tejas .—Various classes of Tejas cor¬ 

puscles,—substances with tri-Tanmafcric 
atomic structure, i.e. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmatric struc¬ 
ture),— are even now known. ( 

/ 7 

?ra?ni*cm) i 

First, there is fire, or the light*and-heat emit¬ 
ted by the burning log of wood or lamp ( — 

Kan ). Now it is important to note that the 
flame of a burning log of wood () or an ol- 
lamp is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with 
Earth'particles (particles of the hard penta-Tan¬ 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( — 

Sutra 110, Chap. V). 

Then there is the light of the sun and the stars 

( fcsf ) which are flaming masses of 

molten viscous matters ( 

—trasqwsi, ) or of molten 

earthy matters 

—f^T^, Sutra 13, 

Chap. III). There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, under the action of 
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Energy, in the same way as an ordinary fire 
liberates the Tejas latent in the wood or other 
fuel. Next there are the stores of animal 
heat derived from the break*up of the nutritive 
material ( ). Lastly there comes the peculiar 

form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the snbterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 

the metals (SsrerfanT —fa'm**- 

f*rg, mTOnWi Sutra 19, Chap. III). Aniruddha, 
a late Sdnkhya commentator, notes in reference to 
‘igneous bodies* that the greater part of their 
mass is derived from the Earth-Ehuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the metals. 

it* xi fa ( xjfa) 

—Sdtra 112, Chap. V. ) 

4, Ap. This viscous fluid of a tetra-Tanmatric 

structure has but one pure example, viz., 
water, though the various organic acids, 
the juices of fruits and .the saps of plants, 
are supposed to be transformations of watery 
radicles combined with different kinds of 
earthy accretions. 
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5. Lastly the Earth-Bhuta, the hard full* 

formed matter, with its penta-Tanmatric 
atoms, comprises by far the majority of 
the so-called chemical elements. 


The question is,—how does one and the same 
Bhuta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ? 
And the answer is not far to seek. The properties 
of a thing are only the energies that are manifest* 
ed in the particular collocations of the three 
Guwas,—Mass, Energy and Essence ; and a tri- 
Tanmatric, or a penta-Tanmatric atom, i. e. an 
atom composed of three or of five kinds of Tan- 
matras may differ from another of the same class, in 
respect of the number of constituent Tanmatras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 


The Sankhya-P&tanjala conceives the proper¬ 
ties (or energies ) of substances to result from 
the grouping or the quanta of the Tanm&tras, or 
the Guwas themselves, and hence any radical 
differences in substances of the same Bhut$ class 
must characterise their atoms, though in an infra¬ 
sen si ble form. In the Ny&ya-Vaiseshika, on the 
other hand, the atoms of the same Bhuta class 
are alike in themselves, homogeneous; and the 
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variety o£ substances comprehended under the 
same Bhuta, is ascribed merely to the different 
arrangements or groupings of the atoms () 
and not of their components, for components they 
have none. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group¬ 
ing' the S&iikhya-Patanjala points to the varioas 
kinds of fruit acids and juices, all originating from 
one and the same Bhiita (water) with different 
accretions of earthy matters (^jfqqnqn). In the 
same way, though we speak of onfy live classes of 
Tanmatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Gu»as, which underlie Tan- 
m&tra and atom alike (qqqtqqrmqq: 

—sqraqifqqr, 'sqftaqre, reporting 
the Sankhya view : qgqfosrqqq: wn: qqTuqjfflq— 

sqNMTW, Siitra 44, Pada III.—qq*nv; 

7 \> 

—airew??) Sutra 44, 
Pada IV,—qftra; ajfotq 

( ibid., Siitra 14, Pada III.) qY Wg qgqnft 
qmT*f-fqsroi*ffT etS^fqY qqff ( ibid., Siitra 14, 
Pada III ). 

■v 

■m&m —'qfq q^^qnnt q^qtqqr H3fn:— 
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f^Tfa^*fa^^TO^-^fasais*re 5 &flUT uftwrot^ *?nra*niw- 
firoran^swraraT ^$w^r*iws*inni nuw’ *ufa«r 

^«w*tg^T: uft^row^ m-faf*! i nf^gw aftrafu^m- 

UT ft^WHTTl *«q5: I 

* 

( *T*^ffa—On Kdrikd 16. ) 

If we take a unit of rudiment-matter (Bhfit&di) 
for the unit of mass (cf. the mass of an electron 

I 

with a charge of motion etc.), and represent the 
first Tanm&tra by t x such units, and if further, t a , 
t", f 4 » t 6 units of mass (Bhut&di) be successively 
added at each accretion to form a fresh Tanmatra, 
then the second* third, fourth and fifth Tanmdtras 
will respectively contain fc 1 +t 2 » t s +t s +t 3 , t x -f- 
t 2 + t 3 +t 4 , and tj, +t 2 +t 3 +t 4 + t s units of mass. 

s 

Also the Viiyu atom ( bi-Tanmatrie system.) 
will contain t l +(t 1 +t 2 ), i.e. 2t x +t a units of 
mass $ the Tejas-atom ( tri-Tanm&tric system ) will 
contain t x +(t, +t a ) + (t JL + t 2 +t 3 ) i.e. 3t a +2t s + 
t units ; the Ap-atom (tetra-Tanm&tric system ) 

t x + (t 1 + t a ) + (t l +t # +t 8 1+ (tj + t 2 + t s +1 4 ), i.e. 
4t x + 3t 2 + 2t . +1 4 units; and the Earth-atom (penta- 
Tanmatric system ), t 1 + (t 1 +t 2 )+.+ (t x +t 2 + 

t 3 + t 4 +t 6 ), i.e. 5t 3 + 4t 2 + 3t 3 +2t. +t 3 units. 


If t uuits of mass be added to tbe first Tanmdtra 

* * \ ' 

to form the atom of A^kasa, the latter will contain 
i;, +1 units of mass. 
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In other words the numbers representing the 
mass-units (Tamas) in the different classes of atoms 
( gross matter ) will form an ascending series, viz. 

tj-}-t, 2tj+t a , 3tj +2t a + t 3 , 4t 1 +3t 2 + 2t 3 + t 4 , 

and 5tj -f 4t 2 +3t 3 + 2t 4 + t 5 . 

Now if a follower of the Siinkhya- Patanjala were 
asked to account for differences among Paramawus 
of the same Bhuta class, he would perhaps suppose 
t t to vary from k x to n lt t 2 from k 2 to /3 2 , t 3 from 
to fi 3i t 4 from k 4 to /J 4 and t 6 from k s to P B . 
Therefore the mass-units contained in the Vayu• 
atoms of the different possible Vayu substances 
would be represented by 2k j + 1, 2^ -f 1 + 1, 2k a + 

2-ft,. 2fi -ft, in A. P. with unity as common 

difference, there being —«t 1 ) + l possible V&yu 

substances. 


The mass-units contained in the Tejas-atoms of 

Tejas substances would be 
represented by the series, 3k 3 +2k 2 + k 3 , 3Kj -f 2< 2 + 

**3 + 1,.30.,-f 2|8 2 -f /3,, increasing in IP. by 

unity as common difference, then being 3(/J 1 —k 3 )+ 
2(* a — K 2 )-f(/3 s — k 3 )+1, Tejas substances possible. 
The mass-units contained in the Ap-atoms of 


the different possible 


the different possible Ap-substances would form 


the series 4k T +3k 2 + 2k 3 +k 4 , 4*^+3^+2k, + 

k 4 +1....4/Sj -f 3/Jg +2/J 3 +/8 4 ,there being 4(/8 1 — 

^i)+3 {^ 2 —k 2 ) + 2(|3 3 -* 3 )+(0*—^< 4 ) 4-1 Ap-sub¬ 
stances possible. 
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The mass units contained in the Earth-atoms 
of the different possible Earth-substances would 
form the series iu A. P., 5x T +4=< 2 + 3*5 + 4 + < 5 , 

5* i +4< 2 + + 2< 4 + < 5 +1,.5/3 x + 4/3 2 +3/3 a ■+- 

2/3 4 + /3., there being 5(/3 x — =c i) +- 4(/3 3 -«t 2 ) + 3 

(0a —°C;j) + 2(/3. — < 4 ) + (0 s — »t.) + l Earth-substances 
possible. 

Size (<rf«c*TO),—As to size or vulume, the 
Siiiikhya accepts only two kinds,—the infinitesimal, 
which is also without parts ( to— fttw ) and the 
non infinitesimal, which consists of parts — 

The latter varies from the excessively 
small (the so-called Aftus. Tanmatras and Param&- 
»us) to the indefinitely great ( u’CflTOq—fag - ,— e.g .— 
A' kasa ). 

The Gunas alone are infinitesimal, with the 
exception of those ubiquitous ones that evolve into 
A'kasa-atoms and Mind-stuff (and to:- 

:—all the rest of the evolved products (whether 
subtile or gross matter) are non-infinitesimal. 


Vijnanabhikshu notes that all the Guwas 
( Reals) cannot be ubiquitous. If this were the 
case, that disturbance of equilibrium, that unequal 
aggregation with unequal stress and strain, with 
which cosmic evolutiou begins, would be im¬ 
possible. The Gunas, which give rise to A'kd&a 
and Mind-stuff, must be held to be ubiquitous, 
and this will suffice for the ubiquity of Prakriti, 


8 
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(*f n *rai^«% 34USW0RI: feusnNvroSf *fa » 

4 

fagsT* a^uqai: i n^gairoi fagsT 
sfa wiarat^»i%g , *l«nut»naiwaiq ( Sutra 51, 

Pad a III.) 


Chemical analysis and Synthesis—Elements and 
Compounds. 

"What then is the equivalent in the S&iikhya- 
Patanjala of the distinction between a chemical 
element and a chemical compound, or is there 
none f Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based on chemical analysis and chemi¬ 
cal synthesis f These are questions of singular 
interest, the answer to which will disclose some new 
points of view from which the ancient Hfodu 
thinkers approached the problems of chemical 
physics and physical chemistry. 


Aggregates ( ) may, in regard to their 

structure, be divided into two classes, (1) those 
of which the parts are in intimate union and fusion, 
being lost in the whole ( *ignf% ! 5WiqT: vjjt: ) ; and (2) 
mechanical aggregates, or collocations of distinct and 
independent parts (grifwauaT: ). 


A substance is an aggregate of the former kind, 
and may be divided into two classes, (1) the Bhutas 
and their ‘isomeric’ modifications and 

ajafam); and (2) chemical compounds (fafaifl 5 *r» 
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). Chemical compounds again may be 
subdivided into two classes, (1) those composed 
of atoms of the same Bhuta class, i,e. of different 
isomeric modifications of the same Bhuta, and 
(2) those composed of atoms of different Bhuta 
classes. In the first case, there is coutact between 
‘isomeric* atoms (33iT<it*i*3gto), in the second 
case, between heterogeneous or ‘polymeric’ f atoms 
(). The first contact leads to inti¬ 
mate union (^3F‘.— 

ssqmt firenvt «$f?r—«^*T«T«r): the 
isomeric atoms by a peculiar liberation of Energy 
( —the action of similars on similars ) 

are attracted towards one another, and being 
riveted as it were, form the so-called material cause 

) of the compound product. The 

second kind of coutact ( that between unlike or 
‘polymeric’ ? atoms of heterogeneous Bhutas ) begins 
with a liberation of Energy ( ), which breaks 

up each of the Bhutas, and taking particles 
(or atoms ) of one as nuclei or radicles groups 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhuta, that which serves to 
furnish the radicles, not necessarily that which 
is numerically or quantitatively predominant, 
gets the name of material cause (), 
and the others, which by their collocation cause 
the liberation of Energy ( ^T^r, or ) 
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are called efficient causes (fwfavr q?n*a)—qq^qhf- 
^qiqqtqig hw*t gqwfaar qftqtraw^i 5 ! 

qq^qpn—qi'a^rfh, on Karika 1G. The illus¬ 

tration given (viz. the Kasas as modifications of 
Ap, water, with Earth-accretions) show that this 
process applies not only to the Gu7ias, but also to 

the Bhiitas. W ^nqnsufqi** sfeqi qfuri wiwtoi 

^’fqrg fwat—(afhtqiq on Kdrika 17 ).—as <qfq ( 

*tflt ^ifq) qs*nqifnqiqqqiq^*WT?[ % ^ 

on Sdtra 112, Chap. V ), snf?reis?®3^? *iu?Tqiq^tqeq;g 

* 

*i%^Tfq ifeu: qqi^i aiqqi qifa 

( fq^TRfifrs—qqqqwnu ). 

Aniruddha goes so far as to hold that both 
‘isomeric* and ‘polymeric* (or ‘heterogenic*; com¬ 
binations are real cases of constitutive contact, 

( qnvwqrtfntq, e.g. on Sutra 

113, Chap. V.) But in the later Sahkhya-Pataiijala 

the current teaching denied this—q^*ngqiqi 5 tTql»TT?T 

(Sutra 102, Chap V), when notes—q^*if 

fasranafaisit ?33irolu^qlqT?t«t ^ 1 

But besides these transformations of substance 
(S^T^q-qftqjro) by ‘isomeric’ or ‘heterogenic* 
process, ceaseless changes go on in the characters, 
the modality, and the states of substances—changes 
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which are clue to the unequal distribution of force 
(or of stress and strain,—pressure) among the 
Gimas, which are in themselves constant. ( 

to 'am^en% uti 

53J. <*3i4N?^n3r, U3T 'fcicfi^fsfa *nuT ^f%HT 

n gfafaairf sfa JsniTnt —«nwr«i, 

Sutra 13, Pad a III.) 


“Even as the same figure *1* stands for a 
hundred in the place of hundred, for ten in the 
place of ten, and for a unit in the place of unit.”* 


* This conclusively proves that the decimal notation was 
familar to the Hindus when the Vyasa-Bbishya was written, 
t.e. centuries before the first appearance of the notation in 
the writings of the Arabs or the Greco-Syrian intermedia¬ 
ries. Vdchaspati, who comments on the Vy£sa-Bh£shya, 


composed 


his 


Nydya-Suehi-Nibandha in 333 ^ 5339 }^ 


i.e. Samvat 898 or 842 A. I). This cannot be S'aka 898, 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, YAchaspati’s commen¬ 
tator Udayaua. wrote the Lakshaadvalf in S'aka 906 


vnrnitr: | 

and Udayaua, who wrote the Parwuddhi od the T^tparyya- 
tik4 of Vdchaspati, could not have been a contemporary of 
the latter, as will also appear from the invocation to Saras- 
vati in the opening lines of the Pamuddhi. Vdchaspati 
then preceded Udayana by 142 years, and must have been 
himself preceded by the author of the Vyisa-Bhdshya by a 
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Now the question is—in these mixed sub¬ 
stances does the fusion take place by Paramaoius 
or by larger masses (or lumps) f Now a Paramu/n-u 
is defined to be the smallest portion of any sub¬ 
stance which exhibits the characteristic qualities of 
that substance,—in other words, it stands for the 
smallest homogeneous portion of any substance. 
It is not without parts and therefore not indivi¬ 
sible. It is subject to disintegration. In a Bhiita 
or its isomeric modification, the Pararouwu, the 
smallest homogeneous component particle, is un- 
mised, and therefore corresponds to the atom of 
modern chemistry. In a mixed substance ( fafismsaEr, 

) whether it is an ^isomeric* or a ‘polymeric’ 
compound, the qualities are due to the mixture, 
and therefore its Param&Tiu, the smallest homo¬ 
geneous particle possessing its characteristic 
qualities, must result from the mixture of the 
Param<i%us (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 


longer interval still, for Vicliaspati ascribes the Bhashya to 

Veda-Yydsa himself ( «n<§QT f«l«fTO?f ). 

The internal evidence also points to the conclusion that the 
Bhashya cannot have been composed later than the sixth 
century,—cf. the quotations from Paiichasikha, V6r$haga«ya, 
and the ShasbJi-Tantra-S'astra, without a single reference to 
I'^vara-Kmhwa—which is decisive. I may add that 1 
remember to have come acrcss passages of a similar import in 
Buddhist and other writings of a still earlier date. 
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m&mi of a mixed substance therefore corresponds 
to what we now call molecule. ( 

*re*Tnnftf?T—airawT«q i f% Hfawsmriarci gfairegt 

^ / 

a row araf?re% c: — 

Stitra 52, Pada III.—*rnnfasmT *t faufaw’ I iftpfhTOflqJ: 
aio|qT?TT^«JT{^ar^T^ ?fa3gigt?TT*qqiqqHylfa»?Stfiq I fa^T»T- 

f«*>—n^iniTO, Sutra 88, Chap. V.)—That the 
Par a m anus form molecules ( siwqr) in forming 
substances, is acknowledged by the Saiikhyas as will 
appear from Ganrfapada—?rqr ^wwrquTq f 

(ifbsqn?, on Ksirika 12). Even the Vaiseshikas, with 
their prejudice against ‘polymeric’ or ‘heterogenic’ 
combination, acknowledge that in ‘polymeric’ com¬ 
pounds the different Bhuta substances unite by their 

ParamiVmis (or atoms), though they rigidly insist 
that in such cases only one atom should be regarded 

as the ‘radicle’ ( or mTOmreq ) and the 

* 

others as co-efficient causes ( f*tftnwro& ), 

e g. a *%vrcnfir«n9nrT- 

'sig (irs?gr- 

— where S'ridhara notes qibSai 

and Udayana 
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It is only in the mediaeval Sankhya-Patanjala 
that under the influence of the Nyaya-Vaiseshika 
doctrine a radical difference was conceived to exist 
between the structure (or constitution) of a molecule 
composed of ‘isomeric* atoms, and that of one com¬ 
posed of heterogeneous (or ‘polymeric’?) atoms. 
In the former case, there was believed to take place 


intimate union ( w ), in the latter ease, only a group¬ 
ing of comparatively free or loosely attached atoms 
round a radicle atom ( bt?*! ), with liberation of 

Energy ( —or and the setting up 

of unequal stress and strain ( ). 


At the same time, it was of course admitted that this 
distinction does not apply to the forms of subtile 

matter ( Tanmatra—) which could unite in inti¬ 
mate fusion, whether homogeneous or heterogeneous. 


For example, the subtile body ( ) which is 

* 

supposed to be the seat or vehicle of the conscious 


principle is acknowledged by Vijhana-bhikshu to be 
penta-Bhautic ( ) ; in other words, all the 

five Tanmatras serve as material causes, though the 
gross body ( the animal organism ) is stated to be 

only a ‘polymeric* compound with the Earth-Bhuta 
as radicle or base. w i 

a*iinraT^f uq fwiftrein sifto ( Sutras 
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11 and 12, Chap. III.—wrfir * 

gq*wf*T {ibid. Sutra 19, Chap. III.) 

But in the original S.iiikhya-Patanjala it ap¬ 
pears that the production of a new substance by 

mixture of unlike Bhutas (fasiTatesisita) was con¬ 
ceded as freely as in the Vedanta, and was conceived 
as nowise differing from the formation of a com¬ 
pound of atoms of the same Bhuta class. The 
Sankhya analysis of all change into transformations 
of Energy due to collocations of unchanging Guwas, 
in other words, the prevailing chemico*physical ( or 
physical) point of view, naturally recognises no dis¬ 
tinction between collocations of ‘isomeric’ and those of 
heterogeneous (or ‘polymeric’ fj atoms At bottom 
they are all collocations of the Guwas. Even Vijnana- 
bhikshu who, as one of the latest expounders of the 
Sahkhya-Patanjala, has been most affected by the 

Vaiseshika prejudice against ‘polymeric 1 combination 
( fasnatotNto) urges that the qualities of a compound 
substance are not necessarily the result of similar 
qualities in the component elements. 

*fh g ftat (w f*rsnr. i) 
Elsewhere he explains th at far from the vital acti¬ 
vity being independent it is originated and main¬ 
tained by the combined operation or fusion of the 

different sensory and motor reflexes of the livin®* 

& 
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organism, and notes that the united operation of 
mixed (or miscellaneous) causes, where there is a fit 
collocation of matter, offers no difficulty to a follower 

of the Saiikhya-Patanjala :—( *wTqpR^- 

Si Sk * 

w?i» qfn ’w^^r^fqr tjeR^r t?^a=ra^. 

qtq^ qiqqf rnfar— qa^JfHTcr, Sutra 32, Chap. II). In the 
middle of the ninth century, we find Vachaspati 

i 

instancing some ‘heterogenic* or ‘polymeric* composi¬ 
tions as typical examples of evolutionary change 
( sDc«ght ) and unhesitatingly accepting the substan¬ 
tive character of the products. In the Kaumudi he 
describes the various acids and juices of fruits as 
modifications of the same original water in the pre¬ 
sence of different kinds of earthy accretions. The 

process is peculiar. The water-particle (or atom) 
serves as a radicle or centre of a system, and the diffe¬ 
rent kinds of the Earth-Bhuta centering round this 
as a nucleus become the seat of forces, which bring 
in the development, of new energies (and new quali¬ 
ties, e.fj. tastes) in the water. qqt 

qfv53T3iq *mi»§ra3vif?mqi^qiq!qa?ii i sfn 

q^qiajwwqi?! *Tfa«l qiVUURiT^TSl 

qq^qfaa l (on K.irika 16). Vachaspati also 
points out that different substances may be 
transformed into one and the same substance ( e . y. 
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the production of salt by the cow, the horse, the 
buffalo and the elephant, thrown into the salt factory 
of Sambara in Rajputana or of the flame of a 
candle by the combination of wick, oil and fire. 

VTTfafarflT’lt qfalJUT:, 

^fac^rufqffsjt ^ qftq «fh i—on sutshto, Pada 
IV. Sutra 14.) 

Earlier still, i.e,, not later than the sixth century, 
the Vyasa*Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com¬ 
pounds of water and earth substances, in the shape 

of saps, acids and juices, are found in plants in 
their different parts ( wfourff.^ 

). In other words, bi-Bhautic compounds 
are here placed in the same category as ‘isomeric' 
compounds of substances of the same Bhuta class, 
for here the particles of both the Bhutas are 
regarded as forming the matter (material cause— 

of the smallest homogeneous portions of 
the compound substances. 

N.B. — Vuchaspati naturally interprets this to 
mean separate modifications of the two Bhutas. 
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The view of the earlier Sdnkhyas that atoms of 
different Bhutas may chemically combine to form 
molecules of compound substances as much as atoms 
of different modes of the same Bhiita comes out 
clearly in Ufcpala’s brief reference to the Sankhya 
system in his commentary on Varahamihira's Vrihat 
Sawhita. ( w: qw, [ *qO?i i 

■Utpala, Chap, i, Slioka 7 ). 

Chemistry in the medical schools of ancient 
India As a matter of fact, long before the fifth 
century, probably as early as the first century a. d , 
the prevailing schools of medicine and surgery which 
were based on the S'dnkhya teaching with a metho¬ 
dology derived from the Nyaya-Vaiseshika doctrine 
( cf, Charaka, S'arirastbana, Chap. I, Vimanasthana, 
Chap, VIII —also Susruta, S'arirasthana, Chap. 1) 
had founded an elaborate theory of inorganic and 
organic compounds, which equally admitted iso- 
Bhautic and hetero-Bhautic combinations. Like the 
Vedantists, Charaka held that each of the gross 
Bhutas (Mahabhiitas) is a peculiar ultra-chemical 
compound of five original subtile Bhutas. In this 
sense, every substance is penta Bhautic, but for 
purposes of chemical analysis and synthesis, i. e. 
considered with reference to the Mahabhiitas, all 
substances in their chemical constitution, belon s to 

c5 
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one or other of the following classes : • Mono- 
Bhautic, bi-Rhautic, tri-Bhautic, fcetra-Bhautic, and 
penta-Bhautic. Compounds of different Bhutas, 
again, may combine to form more complex substan¬ 
ces, and these in their turn, higher compounds still, 
and so on in progressive transformation, as is more 

specially the case with organic substances and 
products. 

Physical characters of the Bhutas :— The pre¬ 
vailing physical characters of the different Bhutas 
and their isomeric modes are enumerated as follows. 

Earth-substances—Heavy, rough, hard, inert, 

dense, opaque, exciting 
the sense of smell. 

A p-substance8—Liquid, viscous, cold, soft, 

slippery, fluid, exciting the 
sense of taste. 


Tejas-substances—Hot, penetrative, subtle, light, 

dry, clear, rarefied, and) 
luminous. 

Il 

V;!yu-substances—Light, cold, dry, transparent, 

rare-fled, impingent. 

A'kdsa-substances—Imponderable ( or light), 

l 

rarefied, elastic, capable of 
sound ( vibrations ). 

^TSUf*! | 

qnfvi Ulfa I 
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^ilf«T i—Char aka, S an rast Inina, Chap. 20 ; compare 
Susruta, Siitrasthana, Chap. 41 ). 

Charaka points out that the primary qualities 
or specific physical characters of the five Bhlitas 
are tactile qualities, i. e. sensible to touch, e. g. 
hardness ( or roughness ) for Farth, liquidity ( or 
yielding to pressure ) for Ap, impelling or moving 
force ( pressure) for Vayu, heat for Tejas, and 
Vacuum ( non-resistance, penetrability ) for A'kasa. 

sirenwgran'tairft fair 1 

i- 

Charaka-Sarirasthana, Chap. I. ) 

( cf. the elaborate enumeration of physical charac¬ 
ters quoted in Vijnana-bhikshu, Yoga-Vartika, 
Sutra 42, Fada I;—also Varavara’s commentary 
on Tattva-traya Achit-prakarawa ). 


The Maha-Bhiitas—mechanical mixtures 
Susruta notes that each of the gross Bhutas (Maha- 
bhlitas) is found mixed up with the other Bhutas ; 
— e. g. } the Mahabhuta A'kasa i3 the receptacle ( or 
vehicle ) of air, heat-and-light, and water vapour ; 
the Mahabhuta Vayu, of water-vapour, light-and 
heat, and even fine particles of Earth held* in 

suspension ; the Mahabhuta Tej&s, of earth-parti¬ 
cles in the shape of smoke, and also water-vapour. 
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(•^sqts**n?wtof»» ^TOUlfa Susruta, Sarira- 

sth&na, Chap. I. ) ^ 5«t: *1*1*11 *11^3 i *uqrr$ qqq- 
^qq-ulUTfa I qi?ft HwlsMt I «|*fq *JWfq3*i*l I ^fq^fq 
vqif^qqqj 3*if% i qy^qqfq \—Dalvawa on 

Os 1 

Susruta, loe. eit.) 

Mono-Bhautic Earth-substances :—Charaka and 
Susruta regard the following as Earth-substances— 
Gold, the five Lohas ( silver, copper, lead, iron and 
tin) and their ‘rust*, arsenic, orpiment, various 
mineral earths and salts, sand, precious stones, 
( Charaka, Sutrasth&na, Chap. I. Cf. also Susruta, 
Sutrasthana, Chap. I—qrfaqr: ^qfcsjrrafajgsnqiT:- 
fn^T^qtqjqtT^q:» tT qtfqqcq^qi#tfqm% gq^qnfe*q- 

ii^ntqt—Dalva'iia on Susruta, loc. cit.) 

The sal is include common salt, saltpetre, etc. 
Susruta mentions, the alkalis, borax, natron, 

Yavakshara ( carbonate of potash) etc. The Audbhida 

salt, an inflorescence of the soil, stands for reh ( 

Of these Earth-substances, some were known 
to be compounds, e . g. the chemical salts of the 
metals, collyrium etc. Susruta describes the pre¬ 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and then 
roasted ( ) ( Chikits&sthana, Chap. 10 ). 

These metallic salts are therefore mono-Bhautic 
Earth-compounds. Susruta also gives the preparation 
of mild and caustic alkalis, (Sutrasthana, Chap. 11, 
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Origin of 'precious stones :—Some hazarded the 
guess that the precious stones are rocks (or earths ) 
metamorphosed by natural process in the course 
of ages ( Var&hamihira— gn: 

Utpala notes, — hist: ). 

Ap-substances, simple and compound :— 

Susruta, following Charaka, enumerates various 
classes of Ap substances ( 5*15*51i ) as follows :— 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fat9, honeys, molasses, alco¬ 
holic liquors, urines etc. 

Pure Ap ( Mahabhuta) is tasteless and the 
six tastes are developed when the Mahabhuta 
Ap enters into combination, mechanical or chemi¬ 
cal, with other Mah&bhutas. Susruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt,—-where predominantly watery, 
the resulting taste is sweet,—where the Earth 
particles are mixed up with Tejas, the water tastes 

pungent or bitter etc. Such is the case with mecha- 

# 

nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub¬ 
stances with Hahdbhuta Ap predominating in 
their composition taste sweet; with Mahabhutas 
Earth and Tejas predominating, acid ; with Mah&- 
bhutas Ap and Tejas predominating, salt; with 
Mah&bhutas Vayu and Tejas predominating, pun- 
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gent; with Mahabhutas Vayu and A'ka«a predo¬ 
minating, bitter $ and with Mahabhutas Vayu and 
Earth predominating, astringent (Charaka, Sutra- 

sthana, Chap. 26,—cf. Sugruta, Sutrasth&ua, 

Chap. 42). 

In fact with the exception of Susruta , s waters 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products 
and, as such, penta-Bhautic, i. e. compounded of all 
the live Mahabhutas, and the particular 'taste* 
which is developed depends on the relative pro¬ 
portion of the Mahabhutas, and the predominance 
of one or more of them in the penta-Bhautic com- 
pound in question. 

Qualities of Compouuds.—The isomeric modes 
of each Mah&bhuta have specific colours, tastes 
etc. due to their structure, i,e. the arrangement 
of their atoms, and the physico-chemical charac¬ 
ters of compounds whether of the same or of 
different Mahabhutas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms ( textures ) 
and colours of organic substances, whether vege¬ 
table or animal, are derived in the same way, 

Susruta ignores Charaka’s distinction between 
Mahabhuta and subtile Bhuta, and views every 
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substance as in reality penta-Bhautic and it is 
only the relative predominance of a particular 
Bhuta or Bhiitas in any substance that deter- 
mines its class. ( 

fa: i qrf$3 

*n«*T zi qrqsq’ i Susruta, Sutras- 

thana Chap. 41) 


The extant Charaka and Susruta—Succession of 
medical authorities : 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Dridhabala of the genuine Charaka Samhita 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A'treya 
Punarvasu as distinguished from Krishwatreya and 
t Bhikshu A'treya, also well*known medical autho¬ 
rities. The extant Susruta is a redaction by 
Nagarjuna of an original work ( Vriddha Susruta ) 
by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta is almost certain. 
Nagarjuna was probably earlier than Dridhabala. 
At any rate, Dridhabala imported into Charaka 
much of the surgical knowledge which had till then 
been the traditional heritage of the Susruta school. 
And in the matter of the surgical treatment of cer¬ 
tain diseases, the genuine Dridhabala is often as 
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advanced as Susruta's. redactor himself. The latter 
was probably identical with the alchemist Nagarjuna 
( Siddlia Nagarjuna ), the metallurgist Nagar juna 
( author of a treatise on metallurgy. Lohas'astra ), 
and the Buddhist Nagarjuna, author of the Madhya- 
mika-sutravritti. Charaka and Susruta continued 
to receive additions after Dridhabala and N&gar- 
juna, and even after Vagbhata, but the whole of the 
extant Charaka is probably much earlier than the 
commentator Chakraparti, and the whole of the 
extant Susruta earlier than Dalvana, the commenta¬ 
tor, and Madhava, the author of Rugvinischaya. 
The extracts in VYijjbhaia make it certain that the 

C7 

passages I have quoted or shall quote from the 
Sutrasthana and S'arirasthana of Charaka and Sus¬ 
ruta cannot be later than the sixth century of the 
Christian era. 

Preparation of Chemical Compounds.—The 
knowledge of chemical compounds and of their 
preparation continued to make progress in the 
Charaka and Susruta Schools. The great metal¬ 
lurgist, Patanjali, in his treatise on Metallurgy 
() gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal¬ 
gams, and the extraction, purification and assay¬ 
ing of metals. Probably it was Patanjali who 
discovered the use of the mixtures called VicZas, 
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which contained aqua regia or other mineral acids 
in potentia. Unfortunately Pataiijali’s magnum 
cpus appears to have been lost, but extracts from 
it are frequently found in mediaeval works on 
Medicine and Basayana, which leave no doubt 
as to its remarkable scientific value. The metal¬ 
lurgist Nagarjuna advanced the knowledge of 
chemical compounds by his preparations of mer¬ 
cury. The Harshacharita, in the seventh cen¬ 
tury, relates a fable concerning this Nagarjuna, 
and speaks of him as a friend and contemporary of 
Sdtavahana. The relative priority ol Patanjali and 
Nagarjuna is a vexed question in the history of 
metallurgy. That Nagarjuna’s Loba«astra was earlier 
than the final redaction of Patanjali will appear 
from the following circumstances :—(1) Chakradatta 
in his summary of N&gitrjuua mentions that the 
chemical process of testing pure iron must be repea¬ 
ted twice before it can be regarded as decisive, where 
as S'ivadasa Sen’s extract from Patanjali shows that 
the latter directed the process to be repeated seven 
times; (2) Patanjali in the Abhraka-vidhi (mica 
operation) adds mercury, which in this particular 
operation is wanting in Nagarjuna’s recipe (cf. 
Chakradatta, and Patanjali as reported in the 
Yogoratnakara-sa muchchaya ); and (3) Nagarjuna 
is quoted in the earlier compilations, Patanjali in the 
later. 

Early in the sixth century, Varahamihira in the 
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Vrihat Samhitn gives several preparations of 
cements or powders called Vajra-lepa ‘'cements 
strong as the thunderbolt $’* and there was ample 
use for these in the temple architecture of the 

Buddhist period, the remains of which bear 

# 

testimony to the adamantine strength of these 

metal or rock cements, (HT*TT5*4uq<S*?tfw- 

* 

wfh*Ti^ ^T<rat i Chapter 56, 

Ibid. ). Vartlhamihira also alludes to the experts 
in machinery and the professional 

experts in the composition of dyes and cosmetics 
(*i»r»rwrghfffa?: Ch. 16, also Ch. 15). I would also 
refer to the interesting Chapter on Perfumery 
(Ch. 76) where Varahamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions of cer¬ 
tain ground essences used in their preparation, 
and determines by the mathematical calculus 
of combination ( sfteqriwrt ) the number of 
variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the <rreat Indian discoveries in the 

o 

chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
secured to her an easy and universally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports :—( 1 ) the preparation of 

fast dyes for textile fabrics by the treatment of 

# 

natural dyes like MaiijishiAa, with alum (gqft 
yRPrfarel) and other chemical ( e. g. sulphate of iron ) 


also 


cow-dung 


(cf. the ‘‘cowdung 


substitute 


itoscoe) j (2) the 


extraction of the principle of 


indigotin from the indigo plant by a process which 
however crude is essentially an anticipation of 
modern chemical methods •, and (3) the tempering of 
steel in a manner worthy of advanced metallurgy, 


a process to which the mediaeval world owed its 


Damascus swords. It was this applied chemistry 
much more than handicraft skill which gave India 
her premier position in the middle ages and earlier 
( indeed from Pliny to Tavernier) in exports and 
manufactures ; for in handicraft skill as in design 
and workmanship, great as were her merits, India 

came to be surpassed by her disciples China and 
Japan. 


The Vasavadatta and the Dasakumara Charita 
in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury (ur^- 
faw T3 ; a chemical powder, 

the inhalation of which would bring on deep sleep 
or stupor ; a chemically 

prepared stick or wick for producing light without 
fire (ufaroffon—; and a powder which 
like anesthetic drugs or curare, paralyses 
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Vrinda 


( circa 950 a. d. ) notices the preparation of sul¬ 
phide of mercury (TOreqvqr) composed of one 
part of sulphur, and half its weight of mer¬ 
cury ; and also of cuprous sulphide (qufernw). 
Chakraplm ( circa 1050 a. d. ) mentions the pre¬ 
paration of the black sulphide of mercury, “by 
taking equal parts of mercury and sulphur”. 


The Rae&mava ( circa 1200 a. d. ) notices the 
colours of metallic flames, probably after Fatanjali ; 
e. g. copper gives blue flame ; tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasamava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuchchaya divides the mi¬ 
neral kingdom (Earth-substances, simple and 
compound ) into the following classes:— (J.) 
The eight Rasas, mica, pyrites, bitumen, blue vitriol, 
calamine, etc. (2) The eight Uparasas 
( useful in operations of mercury ), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight S adharawa Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stone, pearl, etc. (4) The metals. 
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gold, silver, iron, copper, lead, tin, and the alloys— 
brass and bell-metal. Other Earth-substances are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol. I, pp. 32-98 ). 

Chemical compositions and decompositions— 
metallurgic processes.—-In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 

more or less crude, of calcination, distillation, 

sublimation, steaming, fixation, etc. ( 

sraqrasr, # 3 *, tout etc. ) e.g. the pre¬ 
paration of perchloride of mercury by taking 
common salt and mercury ( #u- 

) ; of sulphide of mercury 

() by taking sulphur and mercury; of 

Sindura from lead ( —Amara- 

kosha sixth century a. d. ) ; —of the medicinal com¬ 
pounds, Svama-sindiira and Rasasindura, with mer¬ 
cury, sulphur and gold, where gold may have been 
fancied to influence the resulting compound in some 
mysterious way, either as a ‘dynamic* or as a 
catalytic;—also the extraction by chemical de¬ 
composition of mercury from sulphide of mercury 
(—vide of copper from 

sulphate of copper (gesr, ) by heating this 
substance with one-fourth of its weight of borax 

( Rasaratna-samuchchya,—cf, Bhavaprakasa, g<n 
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g anJtqqig fafem m#* n?qf?i) ; of zinc (wm, 
sre^ ) from calamine ( —Rasamava ) ; of copper 

from pyrites ( fwsf, etc.— Rasamava, (though 

the golden pyrites were supposed to be a semi-metal 
of gold, containing some gold along with the 
essence of copper )—the purifications of mercury by 
repeated distillation from lead and tin with which 
it was wont to be adulterated in the market. The 
various metallurgic processes described are—extrac¬ 
tion, purification, killing (formation of oxides, chlorides 
and oxy-cblorides for the most part), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam¬ 
ing, melting casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures — 

■*i«TOqnr—and ^qrqi ),— methods which, if often 
crude, especially from the absence of independent 
and isolated mineral acids, were yet in several 
instances remarkably simple and effective, and which, 
after all by the use of various Vieras potentially 
containing mineral acids aqua regia, sulphuric acid, 
hydrochloric acid, etc.) virtually accomplished the 
practical ends kept in view. To these were added 
several special processes for mercury ( e. g. fixation ), 
bringing up the number of mercurial operations to 

nineteen. 
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It may be noted that the mixtures called Vidas, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but—what is of fundamental importance—-for pur¬ 
poses of chemical decomposition of metallic salts, 
etc, and the extraction and purification of metals. 


Organic Compounds,—Organic Compounds are 
either vegetable or animal substances ( snrtr 

). The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of plants 
are vegetable compounds ( ). Honey 

milkj curd, butter, fat, bile, urine, and other excreta, 
together with the organs and tissues of animals, 
are animal substances. Charaka notices vegetable 
as well as animal oils. The viscous (oily) substances 
are classed under four heads—butters, oils, fats, and 
marrows (3si *Hstt ). Salt may 

be either mineral or vegetable salt. 

Susruta divides poisons into two classes—Vege¬ 
table and animal, but several poisons expressly 
termed mineral poisons ( ) are included in 

the first class. 

All organic substances, whether animal or 
vegatable, are penta-Bhautic, being compounded 
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of greater or less proportions of the five Mahii- 
bh u tas. 


Taking the human body Charaka finds that 
the fcetus is composed of sixteen organic sub¬ 
stances, viz. four, composing the Sperm-cell which 
comes from the male ; four composing the germ¬ 
cell which comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ-cell, it is not clear whether in Charaka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether 
constituent elements are 
compounds. 


their 


inorganic penta-Bhautic 


_ , 

The tissues that appear in the course of deve¬ 
lopments of the fcetus are further transformations 
( higher compounds) of these foetal substances. 
All the component substances of the body are penta- 
Bhautic compounds, though sometimes they are 
assigned to the particular Bhutas which predominate 
ip their composition, e.g. bile to Tejas, lymph, chyle, 
blood, fat, urine, sweat and other secretions to Ap, 
and skin, flesh, bones, nails, hair, etc. to Earth. 
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*nmfaasni*if*T TOrcsnfq 3q et seq. Charaka, 

Sarirasthana, Chap. II. vide also Charaka, 
Sarirasthana, Chap. VII. cf. Garig;idhara’s 
Jalpakalpataru. fq^ ;?<f g ^<r :q(farcqiqi^sr:irqTifq<g»jg' 

fqqn*r<wqr ?Nr: *roq*Tfare , src f qrqfqgq gpgiq: siftTT?:*wq»sta- 

qurcq^gtgfqqnrfqStq: i sifK g q^q’SiggfaqfT’wggiqpqqig i 

■- 

Cf. Charaka Sarirasthana, Chap. IV. ?n<?5ligqlsfq qqj 

*r*nigfqq«r*:T: i ) 

Foetal Development ( after Susruta ). The ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal (qqsra:), then follow the 
several tissues ( grew), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic ( and glandular ) 
tissue, x the intestinal tissues, the biliary and the 
seminal vessels,—tissues which are regarded by 
some as modifications of the original dermal layers 
of the ovum (cf. the layers of the blastoderm and 
their relation to the tissues in Embryology). The 
tissues are supposed to be developed successively, 
one out of another, by chemical action or metabolism 
( *nqf ), e. g. chyle is transformed into blood, blood 
into flesh, flesh into fat, fat into bone, bone into 
narrow, marrow into sperm-cell. The organs are 
next formed out of the tissues. The liver, gall- 

* n 
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bladder ( sRfar spleen and lungs are referred to 

* 

the blood ; the intestines to the blood, lymph and 
bile ; the kidneys to the blood and fat; the testicles 
to the blood, lymph and fat; the heart to the 
blood and lymph ; and the tongue to the lymph, 

blood and flesh, Vayu, with the accompaniment of 

animal heat, impels the ‘currents* in the 

system ; Vayu acting on the flesh gives rise to 

the muscles, and it is Vayu again, which, with the 

essence of fat ( or marrow ), produces the nerves, 
arteries and tendons. ( 

fHtal I 3<ftUTT I I 

|—et seq Susruta, S arirasthana, Chap. IV.— 

are: i Sutrasthana, Chap. XIV.) 

The following parts ( tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell of the male parent j hair, nails, teeth 

I * 

bones, nerves, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substances derived from the mother,—skin, blood 
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flesh, fat, the heart, liver and spleen, kidneys, 
stomach, intestines, etc. * ( Charaka, Savirasthana, 

Chapter III. snfir frresnf* 

w ^ fh?i ^ ^ gftareT*i w wraratra *f?r 

i) 


Chemistry of Digestion —The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-corn* 
pounds, Ap-compounds, Tejas-compounds, Vayu- 
compeunds and Aika«a-compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas- compounds give the animal heat 
( or the metabolic heat ), the Vayu-compounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A'kd&t-com pounds contri¬ 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro - carbons ( heat-producing ) and the 
Vayu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds are the watery parts of food 
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and drink. The flesh, for example, is a tissue com- 

* 

posed principally of the Earth-compounds, the fat 
of the Earth and Ap compounds, the bones of Earth 
Vayu and Tejas compounds. The Tejas compounds 
predominate in the composition of the blood. For 
purposes of digestion it is stated that different 
operations of the metabolic heat (perhaps different 
digestive fluids are also meant) are required to 

digest the different substances in the food. 

+ 

The course of metabolism is described as 
follows The entire alimentary canal is called 
Mahsisrotas (the great channel). 

The food goes down the gullet by the action of 
the biomotor force, the Prana-Vayu. 

In the stomach ( ) the food becomes 

mixed up first with a gelatinous mucus ) 

which has a saccharine taste, and then gets aci¬ 
dulated by the further chemical action of a diges¬ 
tive juice ( firoYTCBflt )—evidently the gastic 
juice is meant. Then the biomotor force, the 
Samana Vilyu, begins to act and drives down the 
chyle by means of the Graham Nadi to the Pitta- 
saya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 

)• In these, the* bile ( or rather the 
digestive substance in the bile as opposed to the 
colouring element) acts on the chyme, and con¬ 
verts the latter into chyle ( ), which has at first 
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a Katu taste (pungency). This chyle contains 
in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-compounds, heat-producing Tejas-compounds, 
force-producing Vayu compounds, and lastly, finer 
etheric constituents which serve as the vehicle of 
consciousness. The essence of chyle ( ) from 

the small intestines is driven by the biomotor 
force, the Pr&na Vayu, along a Dhamam trunk 
( cf. the thoracic duct ) first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver ( and the spleen ), and in the liver, the colour¬ 
ing substance in the bile acts on the essence of 
chlye, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle ( wsranr ) 
proceeds along the Dhamanis. being driven 
by the biomotor force, the A'yana Vayu. all over 
‘the body. 


When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force) and Mamsagni ( the flesh-forming metabolio 
heat), forms the flesh tissue, the Earth-compound 
of the food substance especially contributing to 
this tissue. Of the flesh tissue thus formed, the 
grosser part goes to feed or replenish the flesh tissue 

all over the body. The finer essence of flesh in the 



HINDU CHEMISTRY 


145 




blood in the chyle, aoted on again by Vayu (biomotor 
current) and the fat-forming metabolic heat 


in the menstruum of lymjh ( ), receives 


viscosity and. whiteness, and produces the fatty 


tissue, the Earth-compounds and Ap-compounds 

of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh in the blood 
in the chyle, acted on by Vayu (biomotor current) 
and the marrow-formiug metabolic heat, in the 

menstruum of lymph (),. becomes hard 
( or crystalline ), and forms bone, the Earth, 
Vdyu and Tejas compounds contributing principally 
to the product. The essence of the fat fills the 
hollow channels of the bones, and acted on again 
by biomotor V&yu and metabolic heat, becomes 
transformed into the marrow. The marrow is 
transformed into the semen, which is oonveyed 
down by means of a pair of Dhamanis ( ducts) 

( v wsf ), lodged in its receptacles (toto—) 


and discharged by means of another pair of ducts 
(w ). The semen, or rather all the 

elements in their finer essence, give off Ojas, which 

R 

returns to the heart, the receptacle of chyle and 
blood, and again floods the 
the tissues, thus completing the wheel (or self-return- 


body, and sustains 
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mg circle) of metabolism (Cf. 
Cbaraka and Ydgbhaia ). 


It is to be noted that, throughout, the fluid 
in the chyle ( or blood ) acts as the menstruum, 
though occasionally the lymph, which is itself a 
derivative from the chyle is added as in the case 
of the fatty tissue and the marrow j and that each 
preceding element or constituent of the body (qrg— 
src’tnviraiUT?!) takes up the proper organic com¬ 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 
compounds and recombines, but the operations and 
even the vehicles perhaps of this heat are different. 
For example, these heat-corpuscles in the biliary 
ducts produce the bile, but the bile secretion is 
supposed to contain two distinct substances, (1) a 
digestive fluid in the duodenum ( fqvnsra ) which acts 
on the chyme to produce the chyle, ( 

fa*. ) j and (2) a colouring bile substance in the 
liver which adds a red pigment to the chyle and 

transforms it into blood ( wsrusi favm). Besides, 

there are three other biles, of which the acque- 
ous humour iu the eye is supposed to be one 

{*nita* 5 faTr*() helping in the formation of visual 

images (). This is the view of Dhanvan- 
tari and his school, but A'treya holds there is no 
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evidence that the bile really performs the first (diges¬ 
tive) function, for this can be accounted for by the 
animal heat arising from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism 

and the successive transformations of the chyle 

—Chakrapani, Bhdnumati, Sutrasthana, Chap. 
14, S'loka 10 ; also his commentary on Charaka, 
Sutrasthana, Chap. 28), but my account is based 
upon the second hypothesis which has the prefe¬ 
rence of Ckakrapam ( ). It may be added 

as a curiosity that each element of the body ( >3Tg ) 
under the .metabolic heat is supposed to give off 

a finer essence ( q^ier*i ) which serves as the 

material of the next succeeding element, and a 
dross (), which forms some of the excreta 

in the body (including the nails, the hair, etc. ), 
besides retaining : its own substance (the gross or 
main part) .which is driven along by the Vayus 

(biomotor or vital currents) or by the • Srotas 

to its destination in the body. Some idea of circu¬ 
lation appears to have been entertained, for the 
heart which receives and then sends down the chyle 

h the Dhamanis gets it back transformed 
tood, and the Ojas also proceeds from the 
tteart and returns to it along with the chyle and 

Wood. (Cf. Vagbhaia—cfr: fiw: vtsr: 
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) i qqpjgiqiii ft *n*TT: qTwtflfgqr: i fans: 

q^qj g^rcgqTg ^Tqfaqifg I Susruta, Sdtrasthina, 

Chap. 46. Cf. also fqq^qqggngiHit sfegiflfg gns?f: i 
*nifqftq g?5si‘ fta fqggftefo I Ibid. , Chap. 41. 

^JWqnf gqigan: q^qn^i: qqivqr: i ^rr^ 

qifa'qTf^ qqqgg i qgi*f t q gqiPg qq?T *jg- 

gqig igqri qifetaifN i)qr; siqiq. fqgig i 

qfgfuKT jpm ?tw *t% g qTfqqi: i tgqiqt gqqT% 
Yfqstfqqi^qgt^ I Charaka, quoted by Dalvara. qifV 

qq^q?r»gg* qgffr^qgt^q, tqfhjq w* ^ fqgmqgiat 
ga: i *ng«rr ggiaidN qqqTtqfg^g?f i qgl fqqtreT am 
qj asgr qft€tivgT i «iqq3nqqT*!:qu qqqft gisfaftqt I 
qwrfqgrqgqqt qqqisqqqft gaT i g*rcn*TTai3 at 


faqi^i aqaig; i qg*isiqqiT fa*j’qfqi... , qg^ 

qgr fq^jg qiqqn^J gtfa.g; I fiqqTg-^^lflqT^^aJT- 

i...%^lTqT«it • fq^luqn 

i qm(q^«j€T ttr qtq* 

i ^q«nqi q ^qifqsr »rt« qia^fqVgg^, 

wtci *iWi ■q ftsr«3nqt i ^nn: 

s'^qnig: i racism 5nq%s% ggt i qKlfar 

* 

g*T: i ?nfg #tfr 

wi gg; «g: I gfipqsraq, g; ^jr* g«iiqt gg:» 

e N 
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Charaka-“I)W<#/ubala ISarahita, quoted by Aruna in 
his commentary ou Vagbhata. trot ^PCfsreui 

^ <n ire* t?r suYjfhi 

^Rf<©t*r^^rfq ^ ^tgurafh i 

TRi 'R ?7R€R1^«T tftRufa | ?nft TWRTST^JI 

*rfaRT3mufa, rr swath i (Ch&kra- 

datta, Bhanumati). -This passage shows that 

the ‘venous blood* was conceived to be chyle- 

essence mixed with blood, and that the circulation 

of the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood (?rat *thff 

■*nsrqfa ). This will be abundantly clear from the 
following account of the course of the chyle and the 
blood 

m: ttrogranYrrorer ^ t T T*fl i ^r: 

*ra: m<n*TqRr vfrut *r<fan$tw 

wi?-' Rteu fafsrat i 

«m: vr i.w. 

««ra: • ^r«i: i ^r^rt viufl < 3 !* 

fqtw 3jftTii»wqr tw umg str*t-*upir 

5sqt^r*iflw?nlg gfwfa g^rfh i 

^W: mw . smgqtgsu flfwr wntfh: 

Rf^T^t uifft i et seq. 
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This finer essence of chyle which nourishes the 
flesh must also be carried in the blood, on the 

irrigation channel’ hypothesis ( ). (For 

diagrams of the central circulation and the sym- 
pathetico-spinal nervous system, vide my Paper on 
Hindu Anatomy and Physiology, The mechanism 
of life and the inheritance of specific and other con¬ 
genital characters are also dealt with in the same 
paper). 

Formation 'of molecular qualities in chemical 
compounds The Charaka school, which, we have 
seen, was an offshoot of the Saiikhya (cf. Charaka, 

Vimanasthana, Chap, 8* qsn s^Tsr^f; jfijjj 

) . supplemented the above 

account of inorganic and organic compounds with 

a characteristically Saiikhya explanation of the 

formation of molecular qualities by chemical 

combination. In Charaka* s view, the colours, 
tastes, etc. of the molecules of chemical com¬ 
pounds result from the collocation in unequal 
proportion and unstable equilibrium of the 

different forces latent in the atoms ( ParamiVnus ) 

themselves. (qqnt ^cqgqqa’ swnfhtqf- 

fqstqT^ i rjqiqifaq ^nqqsreqTqf qiqiqqifafa- 

fqw: i Charaka.) 
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Chemistry of colours.—As an interesting exam¬ 
ple of the way in which a follower of Charaka 
would account for the colours of chemical com¬ 
pounds, I may note the explanation given by 

the late Gangadhara Kaviraja Kaviratna in the 

Jalpakalpataru, a commentary on the Charaka- 
Samhita, published at Calcutta in 1869, premising 
that the Kaviraja’s view is pure and genuine 
Charaka doctrine. Gangadhara begins with a simple 
statement. The qualities of the atom, he writes, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the result of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies. When, for example, the five 
Bhutas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to 
produce red, white and black respectively, but 
in the body (compound substance ) the jellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
the molecule, forms a fresh collocation, redistributes 
the Mass and Energy, and sets up new forces in 
the system w’hich coming into play modify the 
potencies ( or tendencies ) in the component atoms 
and thus determine the resultant. This is elabora¬ 
ted into a curious but complete theory of the 
colours of chemical compounds. 
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The colours ( and other qualities ) of a simple 
substance (an isomeric mode of any Bhuta) are the 
result of the potencies lodged in that particular 
collocation of Mass, Energy and Essence. Now 

i 

when two such substances unite, their colours 

etc. tend to be produced, but the combination 

brings on a fresh distribution of Energy, Mass 

and Essence, and the forces thus set free may 

powerfully modify or even extinguish the separate 

tendencies or potencies of the component simple 
substances. For example, when we prepare a 

collyrium by mixing equal parts of sulphur 
and mercury • ( the black sulphide of mercury \ 
we find the resulting compound black. To 
explain this, it has to be remembered that 
each of the eubstances ( sulphur and mercury), 
contains Sattva ( Essence ), Rajas ( Energy ) and 
Tamas ( Mass ) in different proportions, and that 
predominant Tamas (Inertia, Mass ) always pro¬ 
duces black, predominant Sattva ( Essence ) white 
and predominant Rajas ( Energy ) red. Now in 
the black sulphide of mercury, the white of the 
mercury tends to produce white and the yellow 
of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. .But, in the particular collocation in ques¬ 
tion, the Tamas of the mercury becomes intensive 
( aW ), and the black of the now intensive Tamas 




extinguishes the white in the uncompounded 

mercury, which was due to prevailing Sattva, as 

■well as the yellow of the uncompounded sulphur, 

which was due to the combined 'operation of 

white-producing Sattva and red*producing Rajas. 
Again, when, with proper apparatus and by the 
application of heat we combine mercury and 
sulphur to produce the red sulphide <of mercury, 
the resulting colour is explained by the fact that in 
this new .collocation the Rajas ( Energy )—pro¬ 
bably of the mercnry, though Gang&dhara does 
not specify—becomes intensive ( and extin¬ 

guishing both the white-producing Sattva of the 
mercury and the yellow-producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com¬ 
pound, In these cases, as also in the formation 
of red by mixing powdered termeric with lime, 
i.e., whenever a new colour is produced in the 
compound it is to be explained by the domi* 
nance of Tamas, Rajas or Sattva, or their combi¬ 
nations, and the extinction of the uncompounded 
tendencies ( or potencies ) by the forces set free 
in the ne w collocation. But there are other cases 
w r here the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, e.g., when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
^evidently a mixed one (P&tfala, pink), which is 
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easily explained by the colours of the component 
elements (the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 


eiTfltu ^TlTWTWT: 3 5T* KR!*» 

** gqrfW l 

faSH *nwu*r. 4tu«irc«rara: *t 

$**a*TWW*i*j frflfasii a«i$ i s^ithi sflaii' 

u’^s'*r a«i?n TOwftutf *r 

a«rt i u$t: TOotfcttf war* 
stfwcqsqft i m^^RTOforauntf 

3?pfta$sr$iT q?g<& uu a«i$, 

TOftfaf ^SIT I UTOPPrvi 

ahwT q^r*n% uH*f *r s’erwl- 

w i ^5{tgtr«i«^U%5g w «f?i i 

<K 

i * 1*1 * 13 $ g*n— 

3*b$ 3 wuuira* wfu qre*ia$, 3 * tia f^rw 
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f*rf%rqzei I ) ( Jalpakalpataru, Sutrasthana- 

°f Charaka, pp. 198-200 j edition published 

by Bhubanachandra Bas.tk, Calcutta, Samv&da- 

ratndkara Press, amvat 1925.) This is quite 

in a line with Charaka’s explanation of the tastes 

of chemical compounds which has been already 
noticed. 

Parmuma-vada versus A rambha-v&da : Cbaraka’s 
view of the formation of a new quality or a new 
substance is based on the Sclnkhya teaching as to 
the conservation and transformation of Energy, 

and brings chemical synthesis in a line with 

* 

evolutionary change (qftvnw). On this view, a 

new substance may arise by spontaneous or isome* 

rio change, i.e., by the inter-play of Energies within 

the system of any given substance, in the absence 

of any action from without. New qualities like 
new substances are only readjustments of the 
old, and continual changes are going on by 
spontaneous disintegration and recombination. 
Opposed to this evolutional view of chemical 
synthesis is the Nyaya-Vaiseshika doctrine of 
A rambha-vilda, according to which no change of 
substance or quality, no effect, in short, can take 
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place except by the action of one component 
element (substance or quality) on another, A binary 
molecule, for example, cannot possess any ‘speci¬ 
fic quality* (fasten ) of a kind not represented 
in each of the two component atoms. In the 

cosmic process, no atom can exist free and uncom¬ 
bined with another atom, and every ‘specific quality* 
in a substance can be ultimately analysed into the 
union of two ‘specific qualities' of the same class 


in two ultimate 



which cannot be further 


divided, A single colour, smell or taste in 


a 


single 


particle, until it can link itself on to another speci¬ 
fic quality of its own class in a second particle, 
cannot characterise any substance formed by the 
union of these particles as material 
Hence an Earth*atom cannot unite with an Ap- 
atom, to form a new substance of which both the 


causes. 


particles must be equally regarded as material 
Causes. At any rate, such a compound, if effected, 
wouid be smell-less, as of the two consituenc atoms, 
only one, viz, the Earth-atom, possesses smell. A 
compound of Earth and Vayu would be smell-less, 
colourless and tasteless, and so on, The Nyaya- 
aiseshika does not deny that there may be 
compounds of different Bhutas, nor does it 
deny the causal operation of specific quali¬ 
ties as efficient or energising (dynamic) causes 
(wr, .) but it refuses to place 
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these compounds on the same footing as compounds 

of isomeric modes of the same Bhuta ; and it 

accepts the ‘material* causality, in such cases of 

only one of the Bbutas, regarding the others as 
‘co-efficients* ( fsjfavjgumr )• 

The earlier Siinkhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this doctrine 

of A'rambha vada. The Jainas, in opposing this 
Vaiseshika view of, atomic combination, hit upon 
a solution of the problem of chemical affinity. 
Others again, found out a via media . They 
held, as we learn from the reports of Udyota- 

kara in the Nydya-vartika, and of Vachaspati 
Misra in the Tatparyya/ika, that a molecule of 

the structure EA (one atom of Earth and one 
of Ap ) would exhibit some variety of colour 
and taste resulting from the joint action of tho 
atoms and of their several colours and tastes. 

But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub¬ 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth-atom. 
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Hence, admitting the combination EA for a 
smell-less compound, the upholders of this view 
would suppose a molecule of the type E, A ( i. e. 
two atoms of Earth and one -of Ap ) to explain 
any bi-Bhautic compound of Earth and Ap ( like 
the plaht saps and fruit juices ) which exhibits 
smell in addition to the peculiarities of colour and 
taste. ( Cf. Vachaspati’s comment on Udyotykara’s 
refutation of this view : 


<N ^ NP 

I ^ OTtci^l qcficef SI ^silTO- 

snfq qrfusnrcsnqrsd qqtq qrq€t«ras:*Ti*r. sfa 

STsqa’ I qrsrpnsjt mf 

i uuif% q**maq: a qu^snqvr^ i) 

Measures of Time and Space. Size of atoms. 

The Siddhanta-S'iromawi gives the following 
measures of Time :— 


30 Kshanas =1 day, 2 Ghatikas —1 Ksbaua 
30 Kalas = 1 Ghatika, 30 K asht/tas «= 1 Kala, 

18 Nimeshas = 1 Kasht/ta, 30 Tatparas = 
1 Nimesba and 100 Truiis « 1 Tatpara. 

This makes a Truti of time equal to 33 i 3ff 
of a second, which is nearly the measure of 
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the Parama7iu of time; as given in the Vislmu- 

* 

pur&wa (vide Bhaskara’s Siddhiinta-Sliromani— 

«»tu: ) I 

The above measures were in use among the 
astronomers, but the physicists computed according 
to the following table given both in Udyaua's 
KirsTuivali and S'li lharass Nydyakandali 30 
Muhurfas = 1 day ( 24 hours ), 30 Kalds = 1 Mu* 
hurta, 30 Kdsh£/tas — 1 KaM, 18 Nimeshas = 1 
KdshiAd, 2 Lavas = 1 Nimesha, 2 Kshanas = 1 Lava. 

«nw ?tt: ^<*rr i 

fa'siq^r ^ q i 

( Udayana, Kirandvali ). 

Th is makes 1 Kshatta of the Nyaya-Vaiseshika 
equal to of a second. The Nyaya assumes 

that the unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
series before the succeeding step is ushered in) 
is equal to a Ksha-rat ( or ^ of a second ). The 
astronomers were familiar with far smaller mea- 
sares of time. The astronomical Trutfi of time 
measures about the thirty-four-thousahdth part 
of a second. This is of special value in deter¬ 
mining the exact character of Bhaskara claim 
to be regarded as the precursor of Newton in the 

discovery of the principle of the Differential Cal- 
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cuius, as well as in its application to astronomi¬ 
cal ropblems and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
indeed far stronger than Archimedes’s to the con¬ 
ception of a rudimentary process of Integra¬ 
tion. Bhaskara in computing the ‘‘instantaneous 
motion” ( Jifb ) of a planet campares 

its successive positions, and regards its motion 

as constant during the interval ( which of course 
cannot he greater than a Truii of time, though 
it may be indefinitely less ). This tatkalika 
motion is no other than the differentia of 
the planet’s longitude, and Bapudeva Sastrf 
claims that both the conception of the instant¬ 
aneous motion and the method of determining 
it plainly show that Bhaskara was acquainted 

"|i 

with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re¬ 
marks that Bapudeva Sllstri “overstates the 
case.” Bhaskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, viz,, the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one.” 
“With all these reservations” Mr. Spottiswood 
continues, “it must be admitted that the formula 
he establishes and the method of establishing it 
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bear a strong analogy to the corresponding pro¬ 
cess in modern mathematical astronomy” (viz., 
the determination of the differential of the planet’s 
longitude,—by no means the first step in trans¬ 
cendental analysis or in its application to astro¬ 
nomy). And Mr. Spottiswoode concludes by 
stating that mathematicians in Burope will be 
surprised to learn of the existence of such a 
process in the age of Bh&skara (circa 1150 a. d. 
—born 1114 a. D.). Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi¬ 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In¬ 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction” of Brahma¬ 
gupta's rough simplification. The first objection 
( viz., that Bhdskara makes no allusion to the in¬ 
finitesimal magnitude of the intervals of space and 

time employed) would be more to the point, if it 
were well founded. But it is not, and Mr. Spottis¬ 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhaskara’s unit, the Tru£i of time ( or Paramawu ), 

4 

is exceedingly small as the very name im¬ 
plies, being about one thirty-four-thousandth of a 
second of time. And in the passage in which 
Bh&skara describes the process, he distinguishes 

11 
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between Sthula-gati and Sukshma-gati ( velocity 

jr 

roughly measured, and measured accurately ie t > 
by reference to indefinitely small quantities, for 
Sukshma, as we have seen, has always a refer¬ 
ence to the A?iu, the indefinitely small). Indeed 
he expressly mentions that the Sthula-gati takes 
only Sthiila-kala ( finite time ) into consideration, 
and that the determination of the Tdtkaliki Gati 
( Sukshma-gati ) must have reference to the mo¬ 
ment (flfiwuni), which is an indefinitely small 
quantity of time being of course smaller than his 

unit, the Tru£i. (Cf. w farcr *rfh: 

.?r«ir 

wfb'gtf si vreffl *iu 

j—nothing can be clearer than this con¬ 
ception of ‘momentary' motion.— Bhaskara, Sid- 
dhsinta-S'iromam, Gamtadhyaya, Gatisphutipraka- 

rana : cf. also si *r ibid., cf. also 

Goladhyaya, Tatkaliki-karana-vasami-prakarana, 
where Bhaskara points out that the mode of com¬ 


puting adopted by the A charya ( Brahmagupta ) 


is a rough simplification. The computation of 

relative motion and the idea of resolved com¬ 
ponents of motion were of course familiar to 
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the astronomers.-—(Cf. otTsrarc %'e^tt- 

i ibid. ) I may add en 
.passcent that Bhaskara’s formula for the computation 
of a table of Sines also implies his use of the 
principle of the Differential Calculus. 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds —weight, 
•length and capacity (*n*i gsriSTfaafer:). 

The Krislmala (Guilja, Raktika, the black and 
red berry of the Shrub Abrus Preeatorius ) was 
employed as a natural measure of weight. SO 
KWslmala berries on the average weigh 105 grains 
Troy, and this must be taken as the basis of our 
computation, though in current practice 80 Krish- 
%alas are taken to be equivalent to 210 grains. 
One KWslmala was supposed to weigh as much as 
3 medium-sized barley seeds (), one of 
the latter as much as 6 white mustard seeds 
( ), one white mustard as much as 3 R«ij i 

mustard seeds ( ), one of these seeds as much 

as 3 Likshas, and one Liksha as much as 8 Rajas 
or Trasarenus. 

We now come to conventional measures. One 
gold Masha was the weight of 5 Krislmalas of 
gold, 1 Suvaroa or Tola weighed as much as 16 
Mashas, and one Pala as much as 4 Suvarwas or 
Tolas. A Pala of gold therefore weighs 320 Krish- 
walas ( Manu, Chap. VIII, Vishiiu, Chap. IV, and 
Yajhavalkya, Chap. 1 ). 
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A Masha, of gold therefore would weigh 6 T 9 ,. 

grains $ a Tola, 105 grains (in current practice it 

weighs nearly double as I have stated ) ; and a Pala, 
420 grains Troy. 

The measures for silver were the following 

b 

1 Silver Mushus2 K?*zsh%alas, 1 Dhara 7 ia =16 

Silver Mashas and 1 Pala —10 Dharawas. A Pala 

of silver would therefore weigh 320 KHslmalas. 

In other words, the Pala was a fixed measure of 

weight, and was equal to about 420 grains Troy, 

or double this, if we take the Ivr^shnala of current 
practice. 

A Pala, which equals 320 KWsh^alas, was sub* 

divided by 4, 16 and 5 successively for gold, and 

by 10, 16 and 2 successively for silver. A Suvama 

( or Tola) of gold corresponds roughly to a Dharawa 

of silver, and a gold Masha to a silver Masha, but 

the sizes ( or volumes ) are not the same, and we 

must not therefore conclude that gold was supposed 

to be heavier than silver in the proportion of 
5 to 2. 

find that 1296 Trasare-nus equal 1 Krishraala. 
A Trasarewu, as a measure of weight, therefore, is 
the equivalent of of a grain Troy or double this 
according to current measures. 

But the Trasarenu of physics is a differen 
conception. It stands for the 'minimum visible, 
‘i.e., as the physicists define it, that which is 

jutt discernible as a glancing particle in the slan- 
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tins beams of the 


morning ( or afternoon ) 


sun, 


coming into dark room through a chink or orifice 
of a window. This is a measure of size ( or rather 


stimulus limen). 

Measures of Capacity. Here the standard was 
furnished by the KucZava ( ), a vessel described 

as 3 Ahgulis long, 3 Ahgulis broad, and li Anguli 
deep,—with a cubical capasity of 13| cubical 
Ahgulis. 4 KucZa vas = 1 Prastha, 4 PrasthaS -» 
1 A'cZ&aka 4 AlZ/takas = 1 Drcma, and 4 dro«as= 
1 Kh&n or Bhara. 

24 Ahgulis make 1 Hasta, cubit, which may be 
taken to be 18 or 19 inches. A KucZava was divided 
into 4 Palas, and there can be no doubt that ori¬ 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a KucZava. If we take the ancient 
cubit to have been 19 inches, the KucZava would 
contain nearly 4 Palas of distilled water at 30 
Centigrade. On a cubit of 18 inches, the KucZava 

would contain about 3£ Palas. 

The KucZava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Ahgulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches. The Kavirajas take a KucZava to 
contain 8 Palas of water, and as 1 Pala = 320 
Krielmalas, and 80 K'rish'/ialas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con- 
tain about 6720 grains Troy,—which is not very 
wide of the mark, being about 1*3 per cent short 
for distilled water at 86° Fahrenheit or 30° 
centigrade. 

Size of the minimum visibile ; size of an atom. 

The supposed thickness of the just discernible 
mote in the sunbeam called a Param&nu in Tech¬ 
nology, S'ilpa-sastra, ( and a Trasarewu in Natural 
Philosophy , follows directly from Varahamihira’s 
table :—8 Parana aw us make 1 Rajas ( or Ratha- 
rewu,—cp. the Mdnasdra), 8 Rajas make 1 Balagra 
( filament of hair), 8 Balagras make 1 Liksba, 
8 Liksh&s make 1 Yuka, 8 Yukas make 1 Yava, 
8 Yavas ( the Mdnasdra has 4 ) make i Anguli 
(superior), 24 Angulis make 1 Hasta ( cubit, lesser 
cubit, 18 inches). The thickness of the minimum 
viaibile (the finest perceptible mote in the 
slanting sunbeam ) is therefore taken to be 3.2” 20 

or sz'Ws* an inch. The volume of a spherical 
Trasarewu ( or Parana aw u of the S'ilpa-sastra ) would 
therefore be #. tt 3 S .2~ 03 of a cubic inch. It may be 
here noted that such a Trasarewu is supposed in 
the medical schools to contain 30 chemical atoms 
( Paramanus of Natural Philosophy ) according to 
one estimate, or 60 according to another. The 
size of an atom must then have been conceived 
to be less than 7 t, 3.5 -1 , 2“ 82 of a cubic inch. 
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ifa* U^ftf d<3q—Varahamihira, Vrihatsamhita, chap. 

57. S'loka 2—5TraTseT*rft wrsft 

^ m* af% v«i«pipi i ibid., S'loka I,—Cf. 
Utpala, urpreum’ arra mnvi 5rr«flUT?l I OTIOTt 
21 ^ S«J*TOT3i HUTO I Cf. also, 

fats: fwaiciT qwiqrfa:) i 

Nj * 

The magnitude of a Paramawu is called Pari- 
mdwZalya ( urfauw^u) in the Ny ay a-Vaiseshi ka, 
the name suggesting that the Param&%us were 
conceived to be spherical in shape. The Ny&ya- 
Yaiseshika calls a Paramanu a mere point without 
any dimensions, but in the Sdnkhya-Patahjala, 
a Paramawu, though indefinitely small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhutadi. The 
diameter of a spherical Paramanu must have been 
conceived to be less than 3.2" a0 of an inch ( i.e . 
less than the conventional Paramauu with which 
linear measures begin ), and the volume of a Para- 

maTiu would therefore, in accordance with Bh&s- 

? 

kara’s formula, be smaller than £ir.3 3 .2" 83 °? 
tt.3 2 .2" 61 of a cubic inch where tt =*x!§jt- The 
Tanmiltras were conceived as smaller still. 

That these were conventional measures arbitra¬ 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe¬ 
matical calculation of these minute quantities. 
A Balagra ( hair-tip, or finest filament of hair), 
for example, is taken to be 3*2" 14 of an inch 
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thick, i,e. less than one five thousandth fraction 
of an inch in thickness ; and a fibril of the net¬ 
works of Dhamani or N &di (nerve) that supply 
the pores of the skin (papillae ? 

Smruta ) was supposed to be about a thousandth 
part of the finest hair in thickness, or 

* X i> 

of the t '»iini')nu7n visible ’, and therefore about 
3*10* 3 2~ 14 of an inch thick (cf. 

gni? Ji^cru, Panchadasi), but it is 
evident that these measures were arbitrarily 

fixed upon, instead of being arrived at by calcula¬ 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of Slras and 
Dhamanis in the body (three million fifty-six 
thousand nine hundred) is only a conjectural esti¬ 
mate qt cpstefa—S arirasthdna. Chap. VII). 

My account of the chemistry of the S&nkhya- 
Patanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nyaya-Vaiseshika. The 
chemical facts, processes and apparatus are in¬ 
deed common to all the schools. In the following 
accout of the chemistry of the schools other than 
the Sankhya Patanjala, I will confine myself to 

the theory of the subject, and even of this I will 
attempt only the briefest outline. 

The Vedantic view :— 

The Vedantists believe Maya to be the‘material 
cause’ (<3qT?mn<5 ) of the world. The power 
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of Mayd is the power to re.alise the unreal—to im¬ 
part practical Reality or mediate existence to 
that which does not and cannot possess abso¬ 
lute Reality or self-existence. May& is at once reai 

and unreal, while the Brahma ( Self ) is absol- 

* 

ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Mayd (tnsnqfw*) 
so that Maya in the Vedanta replaces the 
Prakriti of the Sfuikhya. But May&, and by 
implication the world, originate out of Brahma, 
not by a process of evslution ( ), but of 

Vivarta ( self-alienation ). The self-alienation of the 
-Absolute, acting through Miiya, produces in the 
beginning Alkasa, one, infinite, ubiquitous, impon¬ 
derable, inert and all pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Sukshma Bhutas. classes of subtile 
matter, evolve from Alkasa, in an ascending linear 
order,—A kasa giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. A'kftsa, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal A^ka-sa and is instinct 
with the potential of mechanical energy (impact, 
pressure ). junfacsr, 

—Yidvanmanoranjinf). 

Tejas, subtile radiant matter, emanates from 
V&yu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy of 
smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mahabhutas. There are 
five kinds of Mahdbhuta (gross matter corresponding 
to the five Sukshma Bhutas (snbtile matter, and the 

a 

process by which a Mahabhuta is produced from the 
Sukshma Bhutas is called Panclu'karawa (quintupli- 
cation). All the five Sukshma Bhutas are pre¬ 
sent as ingredients, though in different proportions, 
in each Mahdbhuta. 

The Mahabhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, and 
one part each of the other forms of subtile matter. 
The Mahdbhuta Vayu is composed of four parts of 
subtile gaseous matter and one part each of the other 
forms of subtile matter. And similarly with other 

Mahdbhutas. 

Hence if ak, v, t, ap, e, represent the five forms 
of subtile matter ( A'kasa, Vdyu, Tejas. Ap and 
Earth ), and AK, V, T, AP, E, stand for the corres- 
ponding Mahabhutas, we may represent the con¬ 
stitution of the Mahdbhutas as follows :— 
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AK=ak 4 . (v x . t x . ap x , e x ), ak 4 being the radiole. 
V =v 4 . (ak t . t x . ap x , e x ). v 4 being the radicle* 
T »t t . (ak t . Vj. ap x . e x ), t 4 , being the radicle. 
AP = ap 4 . (ak x . v,, t,. e x ), ap 4 being the radicle 
E = e 4 . (ak,, v lt tj. ap x ), e 4 being the radicle. 
In forms of gross or compounded matter, the 
potential energies (or qualities) become actualised. 
The Mahabhuta Akasa manifests sound ; Vayu, 
sound and mechanical energy; Tejas, sound,, 
mechanical energy and heat-light; Ap the energy 
of the taste-stimulus in addition ; and finally Earth 

4 

the energy of the smell-stimulus added to the 
foregoing. 

The Panchada.?! characterises the different 
Mahabhutas by their typicial soundsj e.g., Akasa 
by the echo ( hollow booming sound ) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration (imitative 
symbol, Visi ) $ Tejas ( fire ) by a puffing ( or roar¬ 
ing ) sound ( imitative symbol, Bhugubhugu ) ; 
Ap (water) by a liquid sound (imitative symbol Cu)u 

Culu, gurgle, plash-plash, glut-glut ) ; and finally 

_ * 

Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada )—Chap. II. Bhutavi- 
veka, S loka 3, Panel)adasi, cf. also Jayanta, 
Manjarf.) 

Others hold that Alkilsa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahabhutas—Y^yu, Tejas, 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called 
quaternion ( cf. the Neo-Platonist quaternion ) :— 

v=sV .-5 ( V ap,.e x ) 

T—t.j ( Vj. apj, e x ) 

AP = ap.. ( v,. t,. e 1 .) 

E = e ; ( v i- t,. ap A ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mah&bhutas—Tejas, Ap and 
Earth alone are compounded by a process named 
Trivrit-karawa (triplication). Thus T — t ? ( ap,. e, ), 
■AE ^Pa (tj. 6j ), E = 6 j ( tj, ap, ). 

The Sukshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabhutas are composite j but even 
these are regarded as continuous, and without any 
atomic structure. The Ved&nta speaks of Attu 
(Param&TMi) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv¬ 
able quantum or measure of matter. In the 
Sankhya doctrine, tbe atomic structure is ordinarily 
accepted. The Gimas are supposed to be 

and bounded and indefinitely small 
in size ( except the GuTias giving rise to A'kasa 
and Manas which are unlimited ) ; and 

hence the Tanmatras and ParamaTMs must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
genesis of Tanmatras and ParamaTMs, various 
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schools of Vedantists ( e.g. the Ramanujists and 
the followers of Nimbarka) combined, in the or¬ 
thodox fashion of the Smritis and the Puranas, the 
Vedantic theosophy with the S&nkhya cosmology 
especially as regards PrakWti and the order of 
creation and dissolution. For example, the Vedanta- 
kaustubhaprabha, fortifying itself with texts 
from the Vishnu Purana and the Subala and Go- 
pala Upanishadas, contends that at the cosmic 
dissolution ( Prataya), each Mahabhuta merges 
into the one that preceded it in the order of creation 
by first disintergrating into its own proper 
Tanm&tric form (trorafTCT), and that the Maha¬ 
bhuta A'kasa merges into the original Tanmatras, 
which then lapse into Bhutadi, the supersubtile 

rudiment matter, proto-matter ( Chap. II, Pada 3 
Sutra 14). 

Parindma—-Evolutionary Process :—When the 
Mahabhutas are once formed, the different kinds 
of substance are derived from them by the evolu¬ 
tionary process called Parinama (qfrqrR, trans¬ 
formation). Matter is constantly undergoing change 
of state. The effect is only the cause in a new 
collocation (). Change 
is of twe kinds :— 

(1) Change by a spontaneous process, without 
external influence, including isomeric change 
(trf’TOW). The Vedantists believe in 



174 


HINDU CHEMISTRY 


/ ^ ^ H 






spontaneous disintegration and reintegration. 
Action from without, impressed force ab extra, is 
•not, 'pace the Naiy^yikas, always a condition of 
change of state ( whether of rest or of motion ) ;— 
nor is it necessary that more than one substance 
should combine to generate another substance or 
variety of substance ( e. //. the formation of curds 
from milk, of ice fram water etc. ). All this is direc¬ 
ted against the Nyaya doctrine ( A’rambhav&da ). 


(2) Change due to combination with other sub¬ 
stances (ssiwcddfor). Such combination may 
produce (1) a compound substance possessing like 
qualities with the constituents (), 
or (2) unlike compounds with new qualities, “hetero- 
pathic effects*’ (). Any new qua¬ 

lity thus evolved through ( chemical) combination 
iy called Samhata-bhuta-dharma ), e.g. 

the intoxicating power of the fermented rice and 
molasses, which does not exist in the ingredients 

taken separately. (wq’uwurfcr 
-«3*ra**ir ). This Sambhuyakriya 

t 3*nuf3tur, ) corresponds to chemical com¬ 

bination, and the Vedantists, like the Sarikhyas, 
explain this only as the evolution of the latent 
energy ( nfm, tigsjwrfm ) in a new collocation 
(). But, unlike the mediaeval 
Sankhya, the Vedanta freely recognises the com- 




bination o£ heterogeneous Bhutas. Thus, Earth, Ap, 

* 

Tejas and Vayu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 
organism is a compound of all the five Bhutas ( ure- 
tffhqi). It is not merely the concomitant or efficient 
causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but sevaral 
heterogeneous substances or ( Bhutas ) may unite as 
'material causes* to produce a new substance. 


The Vedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 
subtile cosmic motion ( qfw*?, 

S'aiikara j qfK^i^r^f- 

^ * 

S'aiikara); but they give a separate substantive exis¬ 
tence to the agents, the vital principle ( rut) and the 

mind (), though these are also evolutionary 
transformations of the Sukshma B hilt as (forms of 
subtile matter ). What is common to the Ny&ya, 
the Vedanta and the Sarikhya is that Consciousness 
or Intelligence ( 4rcsq) transcends Matter; but the 
Naiydyikas as pluralists hold that vital and psychi¬ 
cal activities are also immaterial and cannot be 
resolved into motion ( qftqj^ ) the Vedantists 

resolve these activities into subtile motion, but 
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ascribe them to a substantive quasi-material Life 
Prieiple and Mind, the all-mirroring Intelligence 
( ) alone being immaterial and transcendent : 

and the Sankhyas accept the substantive existence 
of the Mind principle ( ) as derived co-ordinately 

with the Siikshma Bhutas or Tanmdtras from in¬ 
dividualised prakriti ( Aharikira ), but resolve Life 
into a mere resultant activity of the bodily organs, 

viz. the organs of sense and movement, and the 
psychic principle ( ). 

firei faxiu wsntf g*i: i 

muw fasrjqrqqj *fq i 

* 

'siiiji qrenSifa qtspftu 

( )—qjfqi fqr sjf)^ ajjen»it qn«a- 

^qfbqfa: ^qqqnstsn^iqqirsf'^qqrifeqiHt ^^3pngwqf%isrT^ i 

q^Tfa qqj%^ ft s’ntfk feifl 

asgqEqlf^q ^q^qTqqfqcEf^q I ^ 

^qrssqcqi^ ^ ^TT^iqitqTgqqf^rTfk i ’qivw- 

qisnftqrTqrq i qqr^xfq ^Tqnfqqt i 

qqnqt ^?nqt qr^r^qrsnq qnrai^rwi 

r*Kis>n«qi^ ^ i nCK q^^ftqrfkfei I Vidvan- 

manoranjinf. 
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*» ^KW?* ®l f«tl3TI<lt9fafa 

»nfa • ^qifaqiRqt qq ^uTRaTTfltncqiwrqqn: *f qrunjTqR- 
faqra *fa ^^qnf^qi?i i *nfq »q*fafa 

ftqfltsfa i ^jqi»i*!€tuqjqi»iiR , MT»5'q»mi^ i qqrqft f% qq*uqi- 

*T5i ^rqi»iiRH^ *r ?qRT: qtear *«jwiqjT*j% i ^squ^r qq 
^qfR»«iqfis-f*Ta*T vfa *r qfaq!T*TPqq*wq i ti^q g 

fqHqqqqqsiqR Miq^mpT qrP& grniwqUWf^ I wfng 

qtf* qftqm^ ^qlajTtqifqm^sr, wr^tqf qftqre?r ^Tjfq- 

q«Ilfg«Tt*l | ^VGT«*T 'qfqr qi^qf qq qiTq«ff qfTQi areqfa 
qffl j Slinkara, S^riraka blutshya, Sutra 7. Pada 3, 
Adhyaya II ). 

The atomic theory of the Buddhists :—The 
Vaibhdshikas and the Sautrantikas hold that the 
Yiy u-atoms are touch-sensibles, having impact or 
pressure for their characteristic property, and 
by aggregation from the element V5yu ; the 
Tejas-atoms are colour-and-touch-sensibles, having 

heat for their characteristic, and by t aggre¬ 
gation from the Tejas Bhuta ; the Ap*atoms are 
taste-colour-and-touch-eensibles with a characteris- 
tie viscosity, and form the Ap-element by aggre¬ 
gation j and finally the Earth-atoms are smell-taste 
colour-and touch sensibles possessing a character¬ 
istic dryness or roughness (^R«q ), and by their 
aggregation form the Earth'element. The Bhutas 

12 
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thus originated combine to form aggregates, which 
are classed as inorganic substances, organisms and 
organs. t —Udyobakara's extract 

from the Buddhist Sutras, Nyaya Vartika. Chap. I. 
A^hnika i, Sutra, 14. cf. Vachaspati's fuller extract:— 

^qtng^qqig: qjwqig:—also 
the Budhist commentary :— 

w i vrappranif sanfa 

*ce»rft—Vachaspati. TdtparyyarfkA loc. cit.— 
also vide Udyotakara, 

Chap. IHt A'hnika 2, Sutra 12,— Vide also 

'S'nniv&sa’s Ved&nta-kaustubba, Chap. II, Pada 2. 

Sutra 18). 


The atomic theory of the Jainas t—Of the nine 
categories of the Jainas, that of Ajfva (the not'soul 
or non-Ego) consists of five entities, four of which 
are immaterial ( ), viz., merit, demerit, space 

and Time, and the fifth, material (possessing 
ifigure ). The last is called Pudgala ( matter ), and 
this alone is the vehicle of Energy, which is essen¬ 


tially kinetic, i,e. of the nature of motion. Every¬ 
thing in the world of not-soul (the non-Ego ) is 
either an entity ( ), or a change of state in an 


. Pudgala 

« 

of state ( qsifa ), whether of the nature of subtile 




motion ( qfro*g) or of Evolution ( qfasra ), must 


furnish the physical as opposed to the metaphy¬ 
sical basis of all our explanations of Nature. Pud- 
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gala (Matter) exists in two forms,—Atm (atom) and 
Skandha (aggregate;. The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 

by differentiation () breaks up into several 
kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated (-Uma- 

sv&tf, Chap. V, Sutra 26 ), forms aggregates (Skan- 
dhas ). An A-n-u has no parts, no beginning, middle 
or end. An Awu is not only infinitesimal, but also 
eternal and ultimate. A Skhandha may vary from a 
binary aggregate () to an infinitum 

( ). A binary Skandha is au aggregate of 

two Atius ( atoms), a tertiary Skandha is formed by 
the addition of an atom (A%u) to the binary ( ) 

and so on ad infinitum. The ascending grades 
are (1) what can be numbered ( ), ( 2 ) indefi¬ 
nitely large ( ), ( 3 ) infinity of the first 

order ( ), ( 4 ) infinity of ths second* order 

(), and so on. 

■General Properties of Matter • 

The specific characters of the Pudgalas (Matter) 
(ire of two kinds, (i) those which are fonnd in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
taste, smell and colour come under the first head. 
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The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the 
infra-sensible qualities of atoms, are the result of 
evolution (ufairw). Every atom thus evolved 

possesses an infra-sensible ( or potential ) taste, 

* 

smell and colour, ( one kind of each ) and two 
infra-sensible tactile qualities, e.g. a certain degree 
of roughness or smoothness ( or dryness and 
moistness ?) and of heat or cold. Earth-atoms, 
Ap-atoms, etc. are but differentiations of the ori¬ 
ginally homogeneous Pudgalas. The tactile quali¬ 
ties (Ur, few* tfci) appear first, but quali¬ 
ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha), whether binary, tertiary or of a 
higher order, possesses (in addition to touch, taste 
smell, and colour ) the following physical charac¬ 
ters :—(l) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms* (3) dimen¬ 
sion, small or great, (4) figure, (5) divisibility, 
(6) opacity and casting of shadows, and (7) radiant 
heat and light. 

Sensible qualities. Taciile qualities are of the 
following kinds—hardness or softness, heaviness or 
lightness (degrees of pressure), heat or cold, and 
roughness or smoothness (or dryness and viscosity f). 
Of these, the atoms ( Anns ) possess only tempera* 
tare, am) degrees of 'roughness or smoothness but 
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all the four kinds of tactile qualities in different 
degrees and combinations characterise aggregates 
of matter from the binary molecule upwards. The 
Jainas appear to have thought that gravity was 
developed in molecules as the result of atomic 
linking. Simple tastes are of five kinds,—bitter, 
pungent, astringent, acid aud sweet. Salt is 
supposed by some to be resolvable into sweet, 
while others consider it as a compound taste. 
Smells are either pleasant or unpleasant. 
Maliishena notes some elementary varieties of un¬ 
pleasant smell, e.g. the smell of asafcctida, ordure, 
etc . The simple colours are five—black, blue, 
red, yellow and white. Sounds may be classed as 
loud or faint, bass ( thick ) or treble ( hollow ), 

clang or articulate speech. 

The most remarkable contribution of the Jainas 

to the atomic theory relates to their analysis of 
atomic linking, or the mutual attraction (or 
repulsion ) of atoms, in the formation of molecules 
The question is raised in Umdsv&ti’s Jaina Sutras 
(circa A. D. 40) —what constitutes atomic linking ? 
Is mere contact (or juxtaposition 1 of atoms sufficient 
to cause linking ? No distinction is here made 
between the forces that bind together atoms of 
fche same Bhiita, and the chemical affinity ? one 
Bhuba to another. The Jainas hold that the 
different classes of elementary substances (Bhutas) 
are all evolved from the same primordial atoms. 
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The intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 


Mere juxtaposition ( ) is insufficient; 

linking of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak¬ 
ing* one particle of matter ( ) must be nega¬ 

tive, and other positive (); the two 
particles must have two peculiar opposite qualities, 
roughness and smoothness (and or 
dryness and viscosity ? ), to make the linking 
possible. But no linking takes place, where the 
qualities, though opposed, are very defective or 
feeble ( ). We have seen that, ordinarily 

speaking, two homogeneous particles, i.e. both 
positive, or both negative, do not unite. This is 
the case where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each other. 
In every case, change of state in both the particles 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on 
the nature of this linking. When particles of equal 
intensity (negative and positive ) modify each 
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other, there is mutual action j in cases of unequal 
intensity, the higher intensity transforms the lower, 
it being apparently thought that an influence 
proceeds from the higher to the lower. All changes 
in the qualities of atoms depend on this linking. 
A crude anticipation this, of the ionic theory of che¬ 
mical combinations, very crude but immensely 
suggestive, and possibly based on the observed 
electrification of smooth and rough surfaces as 
the result of rubbing. The interpretation of 
and as dry and viscous ( or as vitreous 

and resinous ?) must be rejected in this connection 
as untenable. The Tattv&rtb&dhigama of Umasvati, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 
Cf. Umasvuti—Tattvddhigama, Chap. Y. 

fafaruTfar ^ i faraiw i ( ) t 

i g^raiTii na qnifafftw.* 

qqftw: 3»^5t qftfqe: qta: w ifis i 

* 

nut fauul qff wiq ifb i 
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3W13 i 3 i 333*1 ‘ gtft ftsre wfa r*;3T3: i 

v£ 

fani: i 33 T 3 Cts* 3 T: w*ii 3 i 331 

33 i 3raT3rrag ^3i3ii^wr '3r^q?i*? i i iqt: 

333rat: 33T3Tfaiitn: i firn^srciirofa 33131 ^ firnfw:» 
3* 3 ^ 1313 ^ 31313 ^ 13 ? 3 ** 33*1131 3 ntan^t 

33T3Tg h^jit: i i ipi^i 333T33gTO^ «i 

^3T3Tf3f3 i 3«rre i fa* B^T«t «rafif i 

*>r*tfa^fa ifa i i 3f3 C413t 

33i3t i fa?wrc*iw*i: t 3 * 3 * 133131*1 i f^j-.T?- 

33$t: H3*TO3i: w^olVait *P3lf3 i 

3**t * vralfh i »*3T 

3l3*ig333rt3t fa*HII3t 3*3 3*l*t TT fa?!^* *wt 

fa irepi trftrav »f3 i i 

*T I ?<WI3' ^Un*t I *J8J€T*T «l*Jt 3 3*fll | 

3?3«n I gw^fa’^^l 5^3»J3fa*§*T g^5gm^ei3| g^J^3- 

W Tf3 I 331T 3?»3T*r* fa3^3^ «f3 I I 

^03 33T 3I^H3t 3^t ««lf3 I 331^ fa*lf*5lS*J g*|- 

3 3*3 3?3Pt 3*ft 333tfa I 33t3T^ | 3]f33Uf333T3t 

g 3lf335T%3I3t 313T3t 3*i1 Wfo I I 

ftg3T3jf33ifa333I fa**?3 I 3*33lfq fa^UT 5} fa* 3**l 

■m 

3*13 I 33nf3g3lf33i3fa[ 3133^3*lt 3 3*f3 I 3313 

333133 3i3t 3 ^ 3R3fa3t 33T3J fa* 3f^faT3T: ^3 
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qrritfa<ra4fwm | i w*ra%tug?!: i qftwroT^ i 

w«rrw x?iUfa q«mi»i«ftwqi«ra *fh qfw^t wfa tfn i 
wwfa i. q*f uuTfqqrl qiftqnfaqfl i **T qfa u*r?jnra 

**np5: qftwmqft wqfh i ’qfaqvjput wfaqitfh i Um&svatf, 

Tattvarthudbigama, Chap. V). 

The Ny&ya-Vaiseshika chemical theory • a 
brief summary. 

I must content myself here with a brief and 
rapid sketch of the chemistry of the Ny&ya-Vaise- 
shika, which I shall elaborate in connection with 
the mechanics and physics of the aucient Hindus 
in a separate paper. 

The relation of the specific characters of mole- 

« 

cules ( and higher aggregates) to the original 
atomic qualities is reduced in the Nyiya-Viseshika 
to the following canons :— (a) qrncwqw- 

( Here, saj is used in a narrow technical sense, 
so as to exclude the quasi-compound sub-stances). 

OTTqsiTRnwqnf: I No spearate explanation is necesssary, 
as the canons are embodied in the following 
exposition. 
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Theory of Atomic combination 

The four kinds of Atoms are Earth, Ap, Tejas 
and V&yu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity ( or its opposite ), 
viscosity ( or its opposite ), velocity ( or quantity 
of impressed motion—Vega ) ; also characteristic 
potential colour, taste, smell or touch, not pro¬ 
duced by the chemical operation of heat 

has no atomic structure ( f333U3 ), and is absolutely 
inert ( fafaui.), being posited only as the substratum 
of sound, which is supposed to travel wave-like in 
the manifesting medium or vehicle of Vayu ( air ). 
Only the other four Bhutas unite ( or disunite ) 
in atomic or molecular forms. The orthodox view 
is that, the presence of Earth-atoms is necessary 
whenever chemical transformation under the operation 

of heat ( vTOafaprfw ) takes place. 


Atoms eannot exist in an uncombined state in 
Creation (Sivaditya, Sapta-padarthi— Vide commen¬ 
tary, where, however, it is noted that still atmos¬ 
pheric air is believed to be monatomic in structure, 
%. e. to consist of masses of atoms in a loose uncom¬ 
bined state—( 3*313333 33 33133=1.- 

3*3:1 


The atoms may combine in one or other of 
the following ways :— 
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1. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
(fjwg>), In the same way, binary molecules of 
the other Bhutas are formed. The atoms are 
possessed of an inherent Parispanda (rotary or 
vibratory motion ), and when they unite in pairs, 
so long as there is no chemical operation under 
the action of heat corpuscles, the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 
a tetrad, a pentad etc. of atoms is one of the moot 
points of the Nydya-Vaiseshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

Raghunatha S'iro- 

mani—qnqasiq^iT: qn^fa, Udayana, Kusu- 

maiijali), and an inherent impulse that drives 

X • 

them to unite in pairs—a sort of ‘monovalency’, 
as it were, exhausted with the formation of a 
binary molecule. The binary molecules now 
combine by threes, fours, fives, etc. to form larger 
aggregates as well as the variety of elementary sub¬ 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in 

creation ( qjifc), ( *«ifq 
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* i qja c?f«ra*: i wfag fafwncwt *fh i 

gww i q^’eqsirg w uni ?W «pft uut uut USTVg^J 
’qqwnqt «js*r^ i vs^qnfw *«wrqT»it ^fe: i S'ridhara, 
Ny&ya-Kandali, qfqftfaqqqm i) Cf. V^chaspati's 
report;, Bh&mati, Chap. II., Pada II. Sutra II. 

^rg<tf ’ *1 ). Prasastapada 

appears to have originated this view ( <h:«)ito<ii‘$ii 

' "* s* 

UVPC*T ujqjqrTfgqreql—Praaastapada, qf**nvj 
) j but that another view was also main¬ 
tained in the Vaiseshika School is evident from the 
brief summary of Katiada's system given in 

TJtpala's commentary on the VrihatsamhiU, and 

this indeed also follows from S'ridhara’s admissions 

in the Kandali, On this view, also, atoms have 

an inherent tendency to unite, but some unite in 
pairs, others in triads, others in tetrads, etc. 
This may happen in two ways,—either by the 
atoms tailing into groups of threes, fours, etc. 

direct, or by the successive addition of one atom to 
each preceding aggregate. 


A triad ( Tryanuka ), then, holds together three 
atoms ( Atius ), not three binary molecules (Dvyawu- 
kas) as on the orthodox hypothesis. Similarly with 

•tetrads, pentads etc.^gfw; fafgsraiftMTuqm i 
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!!«lt 'iwwf ^W! 1 ^ fa fa: ffa 

afa* ^f^rna- 5 «j^t^qfa: i Utpala, Chap. 1. S'loka 7 ; 

ci, also S'r id harass admission, *W3T Ufa qKWqRt sp|f* 
*TT*«l tl^fatn^flT^I^RI^WSn ^IW«qfaun3 SUTPCT^ UUlfq ftfft 

). S'arikara seems to speak of two binary 
molecules in the Yai*eshika as forming a tetrad, 

(rj^lfq * S'&rlraka-Bh£shya,Chap. 

II, Fada Sutra, II, where the Bhamntf gives a forced 

* 

interpretation ). 

In Prasastapada’s view, these binary molecules 
are grouped by threes, fours, fives etc. ( qwqf, ^jvvi^r ) 

to form different isomeric modifications. The variety 
of Earth-substances is due to differences in the 

arrangements of the molecules ( e.g. their greater or 
less density, and, above all, their grouping or collo¬ 
cation ^v, ), which account for the speoi- 

4 

fic characters ( viwnfa ) manifested by these iso¬ 
meric substances, er *fa4t ^ ^tafarqqqBfatstfqfafcr 
viqvsiifaq^cil^m i Prasastapdda, i 

fafawtsup nfsiftrasiifaqfaqY: i TOmmfas 

vrqvvnaiuT^srq urn up. qqr qur 

sqsq^ I S rfdhara, Kandalf, ibid. 

farwT fa^n^nq^nfa^fafa i 
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t »t fk c»ifafh i ar^T^it srafisfa^* 

irovsnif l Udayana, Eira^il- 
vali, ibid. These original differences in molecular 
grouping leading to distinctions of genera and species, 
however mechanically or physically explained, come 
also under the operation of moral and metaphysical 
causes ( ), i,e, of ideal ends in the moral 

m 

government of the universe, which are superimposed 

upon the physical order, but which do not come 

within the scope of Natural philosophy. An elemen¬ 
tary substance thus produced by primary atomic com- 

* 

bination, may, however, suffer qualitative change 
under the influence of heat ( ), The pro¬ 

cess is as follows (1) the impact of heat corpuscles 
decomposes the binary (tertiary, or quaternary) mole¬ 
cules into homogeneous atoms possessing only the 

A - 

generic characters of the Bhuta concerned j—(2) the 

impacts of heat particles continue, and transform the 

characters of the atoms; determining them all in 
the same way }«—(3) the heat particles continue to 
impinge, and reunite. the atoms so transformed to 
form binary ( or other ) molecules, in different orders 
or arrangements, which account for the specific 
characters or qualities finally produced. The Vaise- 
-shika holds that there is decomposition into 
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homogeneous atoms, transformation of atomic quali¬ 
ties, and final[y recombination, all under the influence 
of heat. The Nyaya on the other hand thinks that 

■I 

the molecules and larger aggregates assume the new 
characters under the influence of heat without decom¬ 
position into homogeneous atoms, or change of 
atomic characters ( fqqjqiqr or fq^qra ). 

faqro: qfqqtqq% i 

^qqm qfqq^m qtq*uq qfaqrain *t rq* qzTsiTqqi^q 

fiffST 5ITU% %UTUt fawq: fqvnmq sSquqiqf^qtq- 

fqqin: | 35qfa5TT3i: | q^T3 sqTqifqqunqqsiqq: 

qqnfqqqpqq*ftqq«i«qqi:—q^qwnqi: qqetq qi^qrif^- 

qqi^q nrs^q i qq uqqmq'smm^f 

qraifqqjftq qq qq qnq: arftt qfa qqsfq ^ijqr q^rqi^t; 

qqqiqTfqq qqqqrqigwitq qfanqgqTOqg inSta qftqq- 

gqqiqfaquft q«qq qftt I ( Jayanta, Nydyam&fijarf 
^qqq5q-^q=g). This is the Vaiseshika view, but 
Jayanta himself inclines to the opposite view :— 
qanHafqqqqq qtiqiq^tqi qsrt: qjqqnq qqrwqiqsqigq^^n- 

qrqrtqqtl: fqqiqqiquqqx i tq^qqiqR’q qq ^qqr: i ibid. 

The Nydya viewSI qtaiqqqtqf q^i^qqfqanalw 
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’n ffalhiTgr3*Tg»rT 

fleWT q^J»n*it *33«r f*l3Trqftf ^ w. qsqfajjqefeet- 

sr/afomraaft i TCmqranfw ftenfa in^ftahni nfaneimt i 

srai ^nq^qi’tfj snfsnftwiQ? 
qr*n«TO^S W^fa » uf% g sug qi^ifag ^qsiwfar I 
Udyotakara, Chap. Ill, A x hnika 1, Sutra 4. 

11. Chemical combination ( ^njufqreT, ^nfqraT ). 
Chemical combination takes place either between 
two or more substances which are isomeric modi¬ 
fications of the same Bhuta, or between substances 
which are modes of different Bhutas. 

A. Mon o-Rhauti c compounds. The simplest 
compounds are Mono-Bhautic compounds, 
i, e, compounds of different substances 
which are isomeric modes of the same 
Bhuta. 

(a) Mono-Bhautic compounds of the first 

order :—Under the impact or impulse 
( or *f)qq ) of heat corpuscles, the 

substances in chemical contact (^rearer 
Vito ) break up into their atoms. These 
atoms are homogeneous, possessing only 
the original physical and chemical charac¬ 
ters of the Bhuta concerned* As the specie 
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fic differences between isomeric sub¬ 
stances arise from the arrangement or 
collocation of the atoms, the sub¬ 
stances lose their distinctive marks 
on decomposition into the latter. 

Uddyotakara, Chap. Ill, Alhnika I, 
Sutra 4. n qrfq^- 

V 

Wta i S ridhara, Nyaya- 

Kandali, ) i Under the 

continued impact, ( or, it may be, 
impulse ) of heat particles ( 3*r«ic!T qfe- 
nr qr—Jayanta), 

these atoms take on new charac¬ 
ters. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta-atoms. What parti¬ 
cular colours, tastes, smells or physi¬ 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con¬ 
tact, ( 2 ) the intensity or degree of 
the heat (*3*. *5 or ?nzr* qra ), and 
( 3 ) the species of Tejas-corpuscles 


13 



HINDU CHEMISTRY 


V '* /N /\ # X, ^ S ^i| y. 




rfS / %/«► x^’■'* ^ ^1 /' 




the impinge on the atoms, or the 
nature of the impact ( fasroqjfta:- 

). ( *t gfrtsftroqUrrg qqrstTg *qigq 

*f?r *tfq g q^qif?fa$qnfarg i uss^q’ 

^ftresfifN § q^reqigiHB qf s: 

fatiqqwNeiqi: qftre?ft»r: 

X 

*qi4H fafsmqi wf i Vide also Uddyo 
takara III, 2, Sutra 14. Cf. also 
Vachaspati, I, 1, Sutra 4. 

’eqigT^’Rf ^ 

qfireqtjrrsi ^«qTf?q«i€i*!t gnwigt irgtg 

faqsntftai engiq q*m?;gqjjd «fh f«*T*i:) i 

Now when the atoms have all been 

determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary molecules, (or 
tertiary, etc. ), and these in higher 

a f?g re g a tes. Ik seems to be generally 
held that, at the final step one or more 

atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub¬ 
stances to form a molecule of the com- 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans¬ 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc. are concerned, 
but as the molecular arrangement or 
structure ( ) may vary, 

different compound substances may 
result from the same components. 

P 

Mono-Bhautic compounds of higher 
orders ‘.—Again, Mono-Bhautic com¬ 
pounds of the first order may chemi¬ 
cally combine to form higher com¬ 
pounds, and as the ultimate Bhuta 


substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhuta atoms. 
Some of the later Vaiseshika Scho- 
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liasts hold that the latter happens in 
every case of chemical composition, 
however complex, but the earlier 
Vaiseshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms; 
but that it is the specifically deter¬ 
mined atoms constituting the mole¬ 
cules of the component compounds 
that are transformed under the impact 
of the heat-corpuscles ; and then one 
such transformed atom ( one or more 
according to another version ) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com¬ 
ponent. Prasastapada, the great Vai¬ 
seshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan¬ 
ces, which, in the Vaiseshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
Bhutas), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio motor 
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Energy, ) to form the germ-plasm 
( ). But, next, when the germ- 

plasm develops, deriving its nutri¬ 
tion from the chyle ( blood ) of the 
mother, the animal heat breaks up 

4 

the molecules of the germ-plasm into 
its constituent atoms ( 

), i.e. t into atoms specifically 
determined, which by their grouping 

formed the germ-plasm, and then these 

* 

germ-plasm atoms as radicals che¬ 
mically combine with the atoms of the 
food constituents, and thus produce 
cells and tissues. ( sggwqiqjw: ^r<«rcn- 

N» 

t*rqr w*u i fag: *ng: 4tfai«r toU 

q^qifafa^Tii 

...?re *ng*n?n*«: 

fareTfawnfa^riSfa 

wtrafaru; 
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ia^r qronri S'ri'dhara, Kandali, 

YfMtfwre^ t ) In this hypothesis 

( wi), it is assumed that the 

atoms are similarly transformed, i.e. t 
become endowed with the colour, 

taste, smell, etc. of the product ( the 

cell or tissue ), the moment before 

the chemical combination takes place. 

Similarly, when milk is transformed 

into curd, one view is that the trans¬ 
formation takes place ( under internal 
heat) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhuta (or Bhutas) 
entering into composition of milk. 

( Cf. qq ?«rr- 

i vsiffc* ? q*- 

I Nyaya- 

bodhini, on Annam Bhafta’s Tarka- 

saiigraha.) Cf. Dinakari, on the other 

hand—rrer ( w .) i) 

In these cases, the atomic contact 
is called constituent contact 
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( ), and all the atoms are 

equally regarded as material causes 

( or wsrfiramro ) of the 

# 

compound. 

B. Hetero-Bhautic 'quasi-compounds’.— 

The Ny&ya-V aiseshika maintains 
that in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-componnds, there . is another 
kind of contact between the hotero- 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upashiambha, Vishtfambha or Avashtfa- 
mbha ( or ). In some 

cases, it so happens that the atoms 
of different isomeric modes of the same • 
Bhuta do not chemically combine 
under the mere application of heat ;— 
they require to be surrounded ( and 
'excited’, ‘energised’) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth-atoms must be dissolved in water 
( Ap ), and it is only when the water 
atoms (Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con¬ 
tact) now take on peculiar infra-sen- 
sible characters ( colours, tastes, smells) 
under the impact of the heat corpus¬ 
cles, and then, under further impact, 
fall into groupings or collocations 

( of a very peculiar nature, to be pre¬ 
sently explained ) which , determine 
the nature of the compositite substance 
thus produced. Here it is the water- 
atoms that are dynamic ( ), 

and excite the Earth-atoms, and these 
substances, oils and fats (Sqfj and 
WW ), as c well as acids ( qpaqjr) are, 
because of the Earth radicles regard¬ 
ed as Earth-compounds ( or Earth- 

subtances ), ( 

vj 

^ i 

■e ft 

Udayana). In the above instances, 
Ap ( water ) acts as dynamic ( Upash- 
tfambhaka, (^rq^nrqf), but Tejas 
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and Vityu can also act in the same 
way on Earth-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Nyaya-Yaiseshika to be igneous 

bodies (in fact they are supposed to be 

formed under the subterranean heat 

), the Tejas corpuscles are 

believed to form the radicles, and the 

Earth-particles are dynamic ( ^q^*qq? ). 

^qTpqt^tsfq qifqq- 
*n*r: e?siq;q ^ 32 m^nf^*!T 

\3 

i qrcqrfe *n i Udayana, 
Kir ana vali, I Cf. also 

< 18 [ef»rasfri o«tT«W qxfwt W*T «q«mqi 
q*sq: i) 

It may be here noted that Garigesa, the 
author of the Tattvachint&mani, 

conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat; 
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5?n??r*wf: tow: htot 5 !^ 

wsswaT TOffa l But 
Mathur&natha notes here—TOtRTwrqn^it* 
wfcTOlt I C *fsrTO?lT^TOT ). 


But while every Bhuta can act dyna¬ 
mically as totojw ‘energiser*, 
‘exciter’, it is the Earth-Bhuta alone 
which is capable of exercising the 
power of arrest or inhibition of 
molecular motion or the motion of 
particles due to gravity as in fluids 
( Vishiambha, trow ), or the power 
of counteracting the tendency in a 
given set of atoms to fall into a pe¬ 
culiar order or group (), 

*t fronts l Udayana, Kira- 
naval {, i froTOrsi ^mr- 

r^gr^S(gi>gg?ogT^Twf?iqf?T^^ TOq I sr Tflrttfroi 

w I Vardha- 

mana, Kiranavaliprakdaa, ibid,) 

Oils, fats, milks—Bi-bhautic quasi-compounds, 
with Ap as energiser :—Oleaginous substances 
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(*n5uflsns??i: *t: ) are divided by Udayana 

into (1) oils, derived from vegetables, (2) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege¬ 
table oils. Vegetable fats ( e. g. ) are 

also mentioned. Vachaspati in the TdtparyyatIka 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamutn, 
linseed etc. ), and is olassed with the latter by 
convention. Judged by the flavour test, A'mikshu 
( the casein substance formed by mixing milk- 
curd whih hot boiled milk ) is to be classed 
with milk substances. So also Takra, whey,— 

but Vajina, the thin fluid that is left after 
the Am'iksha ( casein substance ) is separated, 
cannot be classed as milk. It may be added 

that the milks and curds as well as oils aud 
fats derived from different species of vegetables 

or animals are supposed to differ in their ultimate 

« 

structural arrangement and therefore in kind ; 
but Vallabha thinks that the ghees ( clarified 

butters) prepared from different kinds of milk 

are of the same kind; in other words, the milks 

and curds are ‘polymeric’, the ghees (clarified 

butters ), ‘isomeric’, using these terms, as before, 
in a loose general sense.... 
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^MRuugfq g ^garqfsre I Udayana, 

i Vallabha notes 


Kirawavah', 


that 


ghees 


do 


not differ in kind, as milks ( and curds ) do : 


*<ft 


wfrqrnanfgggilq 






sufbw?- 


rwrenfafii ^sr i—Vallabha, 


LHavati. Compare 


Vdchaspati, IT, 2, 65 : —snfh^ *r»Tn *u 


qr i yf?rq«r *» u^cerofa i nsraqrqt- 

wfftwrerg i g^s^qt^r: i wksnftrcfq i 

wqqqifawi?u: tftonii *r g qtfstsrei gsawjro 

«WTqig ^ifawrat w wgrg i 

III. Mixtures like soups, solutions etc :—A soup 
is a physical mixture of a peculiar kind, from which 
evaporation ordinarily sets the water free ( cf. 
U day ana’s gqq>qgm infra ). When meat is boiled in 
water, there is the application of heat, with chemical 
changes in the meat, but the combination of meat-parti 
cles and water-particles in the soup is only physi¬ 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers* of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the case with mono-Bhautic sub¬ 
stances whether elementary or compound, e. g. 
water, which becomes ice,) but the substance 
we call a soup or solution ceases to be a soup 
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or solution, the moment it solidifies. Uddyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 
as mixtures of this class ( qTqqnfaqrfqtqHTOiTi^r. 
rwirt: i Varttika, Chap. I, Alinika 1, Sutra 14). 

f* «irFr *?iq*qiqi3iT®it sjsqrort qnqrfqiniT3*$ *fh 

sf5qT5a^?an»it q: * eq *fhi qft* 

qTqiqnfeqffqtqnqqnqiqq: n<qqn: i Uddyotakara,. Varttika, 
Chap. I. A^hniba 1, Sutra 14. Vide also V&chas- 
pati’s comment: '^gqqqrqrsnqt *fi5fq m fq^*t*- 
fqwn?w*f qiqrsftgqTft *«it a 

tWT *«[» qsTSlfawgq^ I * qr 

I 

qq etsmtaqt^g *qqqt fqsnetaqtaqtqqjqieqig i *ifq sqsrrstd 

& 

u>q*ulfjr ?*r‘ ^ksnutqfaqfh git* i qnfeqisfq 

i 

| g qfTfjpq A sqi%5qqt^ 

vfa **fjq*^ qq eta*t**tBq if* agism i * * ’gguqfa'Sf: 

i V&chaspati, Tatparyyatikd, ibid. Fbr 

salt and alkaline solutions, vide Kiran&vali— 

^riTTfg’cfq \w. qre% ^qqw?t * 
qTf^^sqtqTfqqr: i qr«f**roT n’sq **qt<igai*r 
qq i Udayana, Kiratiavalf, 3rqrf*reqqm i 
Chemical action and Heat:—The operation 
of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vatsy&yana, the great Doctor of 

the Ny&ya, points to the operation of internal heat. 

(e.g> sMterg: ^ggiggi gi^rftg: qn^tfqr Ttsw q*t*tTg. 

gss^sq’ fM^gfh i—Vsttsyayana-Bhashya, Chap. IV, 
Abnika 1, Sutra 47). In the case of combustion, we 

t 

have seen Vijihina-bhikshu explain the heat as latent 
in the Earth-substance, the fuel, from which it breaks 
forth. Udayana points out that the solar heat is the 
source of all the stores of heat required for chemical 
change in the world. The change of colours in grasses, 
for example, is due to Tejas, in the form of latent 
(invisible) heat, not in the form of Agni ; and the 
cold in winter cannot take away this store derived 
from the Sun. (sqrrfgfqgrret ff gfg g:q!fgqvnpg- 
grrg^g: s ^getojt^gqr great: i ^ gilt 

grfgftnf i a fgjf%gf*!^nqgj% i *r ^at 

r 

i ^t^t fqgnft *r«tfg«ql 

fqqfau: <?g fare?!® agufgg g» fgflgt grgl gr i 

VJ 

gw wtfggTTff'eaTft^g gfa: at«t% egstggq i e*t 

g^ggr^ggigaat glangggtgtgifggsTq wmiawt ^atgat 

fgg^gst^tceiT^ gtf*receuq w I Udayana, Kirawdvalf 
^fegtagfqfgfgg;qq[?i | ) Similarly, it is under this 
solar heat that the unripe mango ripens, i.e. changes 
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colour, taste, smell etc,, showing that there is chemi- 

P 

cal transformation or subtile decomposition and 

recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus- 
tion due to the solar heat ( quiqTqs ) even as the 
conversion of food into chyle and of chyle into 

blood are instances of chemical action due to the 
internal animal heat (stg q iqqi or ). 

But the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action (q;qr) 
which transforms colours is supposed to differ from 
that which transforms flavour () 
and qiq?) and this last from that which produces 
a change of smell, or tactile quality, (qrqit 

i * q wTamfar. i qqsiqqlt fqstr^tq- 

tqsrqqfl fwqtq; i qq qfa irar i 

qquqntvr fasfwssnetaT: qrqrr. qrrhqqiwq qrewtaT:i 

^«refts«qq , ^sfq vqqTTFfW*?i% fa* 41 *- 

*qqT*qsn?i i nqnsjq- 

**qn3*qr fa*** qq ***q*t fa*** 

qqi'sftqn^: ^fq q^qsqqi^ fqsn^qqrqf- 

qsnq : | qq *IW9!»PRt$fq qiqtqan^ qffeq- 
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i qTf'oqqvmmn^qrmd'Uifffsfa 

qTqRfw fqvnntosaiT’UTRwi: i am vrort- 

«juin»wqiqTm^ fq5n€taH«i:%q)*rqsn*f q®r- 
mwfc^gwmiTil nmrari ^T m?* «qrf^ai *nS3 

ar?s?«qTsmw^3i 5 Tm#5j:^aT *ra*t i ansiaqiaa 

i mi^wfefqf^q^mvifiremv^qroKWl i aa: 

ajarnfaqi^qi *f<T • Nyayabodhini on 

Annam Bha^a’s Tarkasangraha ). Heat and light 
rays are supposed to consist of indefinitely small 
particles which dart forth or radiate in all directions 
rectilineally with a sort of conical dispersion and 
with inconceivable velocity. They may either (1) 
penetrate through inter-atomic (or inter-molecular) 
spaces as in cases of conduction of heat which when 
applied under the pot boils the water, or fries the 
paddy where there is no chemical action in the pot, 

no decomposition and recomposition of its atoms, no 
change in the molecular collocation ; or, as with light 
rays in cases "of translucency or transparency 
( ^^<tf ) penetrate through the inter-atomic spaces 
with Parispanda of the nature of deflection or 
refraction (Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
(qforc fiwf mnw qfan: qiTt Udyo- 
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takara, commenting on Yitsydy ana’s qfa^!*?- 

nfw’ft, Sutra 47, ATinika 1, Chap. III.) or (2) 

impinge on the atoms, and rebound back—which 
explains reflection ( fai^fauy*—Varahami- 

hira, yfstjr—Vatsyayana) or otherwise be 
obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha* 
dows, etc., all these operations being also physical, 
and unattended with decomposition and recom¬ 
position or alteration of molecular grouping, or 

(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

(f? ttsret *ngnftisi§®r t»ufcmar: hi^tt 

C\* vjl 

*aifa*uqt I (Udyana, Kiranivalf, 3#faqqq*T 

—taken from Vdchaspati, Tdtparyyatfk d, v*w- 

• ) Cf. also ( wfaqq 

*r qfa^«q^ l VeLchaspati—qf^Sr fafa?3*Tfq 

anitfa i q«*i s«nwi?i \ 

qsyqfq q ^qfafTrongfaqTfa*!* rsishttu^ far 

$ faqu^qrgfaqifaq^ i ibid. Cf. qjifeqnqiqifaqtaqrfarcfa 
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F€i^«i^frar qsfeqnqtqt ^sftqjftq Rnr«ra«iw q^tqiwiqr- 

fqiqqsi i Udayana, in reply to the 

objection—qfq fi? qraj » 2 #qTg qfh^Tftl»n qfiH'qufaiqi 

fq«*Wgq!H qqq^WTf^qr tWTT^qURiqTTft qdt *T 

5T9H3*{ l (Udayana, ibid,) Definition of — 

?5qi^q:r^*qq5?5q€»iqTq: i ?^qmfhqT?i: qrTqm- 

qsqfqfrfeqn^fadtqqia*: » ^riqttTfeg i qrow 

qqralsqfaqraig» Uddyotakara, Chap. Ill, A'lmika 
1, Sutra 38. Mnfg«wjf: feqrrqiftflsFq ^i^asfa- 

| Sritra 47, where Uddyotakara notes—«htsq- 

—TO ^sqqnqgaiT *1 TO *l*TOqqq: 

q^romTO tflsfaq’TO: «f<r i Vachaspati 

explains TO ?3TO w*?TOq[5U^: *RTO q STO 5 *! 

^®qf«q«5aiK*Hqi^qtqqwq Ssqr^siqqrqqtqt^q' sqqq’ 

faiTO to s«ro «4qwqfT^^m*nq^i 

^^iqqqqfsfne’q^qt q^*: qtsqfq^m: i Of. Vdtsya- 
yaua on SiStra 47, A'lmika 1, Chap. Ill, On the 
other hand in chemical combination, *fjn:u3si: 

IRsnqKg^lq^ I m ^fw- 

qi qfg fsfiqT, liRqTnY fqwrq;, fqvriqr^ 

^PWl^wNfqqm: etc. —Jayanta, Manjarf, ^q’ltisq- 

^rq^ | For opacity, shadows, etc., vide $iqi g 

^««:qq*iT^kTqqqng q^qi^fT ^sirqqwqr* 

qjfircrel i qq ^ qi^r qnq^ gq I fqqqi- 

Srti’WaStln 53q^qRi*ffTr^ ■sgEiqT | 

* 
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«J 1 f*T g uifsj I Uddyotakara, 

Chap. IV, A'hnika 2, Sutra 25. For reflection, aod 

in my paper on Hindu 


passages 


Physics and Mechanics, to which the student of the 
history of Optics is referred. 


Arrangement of atoms in SpaceThe Nyaya 
conceives atomic magnitudes as Pdrim&fufelya, a 

term which indicates a spherical shape. (fh«r’ 

—(SSankaramisra). To 

conceive position in space, V&chaspati takes 
three axes, one proceeding from the point of sunrise 
in the horizon to that of sunset on any particular 
day ), ( roughly speaking, from the East to the 
West) j—a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South ), and the third proceeding 
from the point of their section up to the meri¬ 
dian position of the sun on that day, ( roughly 
speaking, up and down). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i.e. by arranging in a numerical 
series the intervening points of contact, the Jess 
magnitude or distance being that which comes ear* 
lier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in this 
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vs s 










way with reference to the three axes. But this 
gives only a geometrical analysis of the concep¬ 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid (co-ordinate) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 

Manifold, which alone can serve as the basis 


of a generalisation comprehending all different 
possible kinds of geometrj’, Euclidean and non- 
Euclidean. (qqrasfa 

v: 9 qva- 

<K 

sreai: i ^ 

^nqf^stcq ^ ■q^rw’ i 

Vachaspati, Tatparyyatika, Chap. IV. A^hnika 2, 

Sutra 25. 


The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, vm 
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qs wrirr: wrun: 

*r WTOwg*: I ibid . 

Cf. also the objection in the Buddhist Karika. 

q’stwi i 

II This is the typical primordial 

anangement, and variations in the collocation 
of atoms and molecules (sq^, ). as 

we have seen, were conceived to account for 

the variety of isomeric modes of the same Bkuta. 

■ 

as well as of mono-Bhautic and poly-Bhautic 

compounds. 

The molecular arrangement in the case of 
bi-Bhautic compounds is very peculiar. Two sub¬ 
stances, say Barth and Ap ( water ), form a quasi¬ 
compound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap. But the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
atoms leads to a curious result. The atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-atom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the physieo- 
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chemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 

enter into complex contact ( ). In 

all this process, work is done only in the first in¬ 
stant, in the contact of an atom of Earth with one 

of Ap—the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
other, involve no further expendition of Energy. 
Thus we get a particle holding two binary 
molecules ( of Earth and Ap respectively ) in • com¬ 
plex contact, and such particles continue to be 
formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the result¬ 
ing mixed or compound qualities of this class of 

quasi-compounds. (dutJTSfqj nulu:) 'eqtmqrasi 

eufar: i.qqr- 

vutuqqfa: qmq i qifusTwgtvsit: ustif 

^*T riffs if *T qifeqjq aj^sf W- 

gqrpcr vqunmr m«it utIo- 

i 

guqqm3?t i nut ijrjqfqt: 

«qr*pqfti: ufai.9 qtl# Vat<7*- 

qnrqnqfuqromq jnq- 

I fa qfRqj^ i qn*<Qtfqtfu»II f* 

’■wa* *fh ^tu: i am: rrife* qjqmr q»iqqi#itfniiT 
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WT«i»f wajr 91TO3 » ^icmfq ¥1*03* qif^fi! 

( Praiastapdda-Bhdsbya, qqjqsi ^ifiqfaqq^ I ) 


The whole process may be graphically represented 
as follows :— 



E 

W 

E 


ss an atom of Earth. 

= an atom of water (Ap). 



a binary molecule 
of Earth. 

a binary molecule 
of water (Ap). 


Molecules of a bi- 
Bhautic quasi-com¬ 
pound;—graphic for¬ 
mula of complex 
contact. 


I will conclude this account of ancient ( and 
mediaeval ) Hindu chemistry with a note on the 
conception of molecular ( atomic) motion, Paris- 
panda, and the different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and beat. Any attempt 
to differentiate rigidly between Mechanics and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle affec¬ 
tation. My paper on Hindu Mechanics and Physics 

will give a. detailed exposition in a separate 
treatise. 

Parispanda :—Resolution of all physical action 
into motion :— 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean¬ 
ing of the term is whirling or rotary' motion, a 
circling motion, but it may also include simple 
harmonic motion ( e. g. vibration). All action, 

operation, work (four ) is ultimately traced 

to this form of subtle motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 

m 

speaks of a cosmic vibratory motion ( 

—jSarikara).—Akasa, in the Vedanta, as 
we have seen, is the first stadium in the evolution 

ip 

of Matter, which gives off A ? dyu, which gives off 
Tejas, and so on ; but A'kasa (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta Vdyu :—(1) the motionless ubiqui¬ 
tous primordial matter-stuff (answering to the 

Sdnkhya Bhutadi) called Puranam kham ( ) 

and (2) :a subtile integration, the pure unquint- 
u plica ted Sukshmabhuta called Vayuram Kham 
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(«irg^ qi) ( answersng to the Sankhya Tanmatra 
stage ). It is this subtile A'k;u*a, in its Tanmatric 
integration, i. e. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter (the Veddntic Vayu) is in¬ 
deed matter in a state of Parispandic motion 

tqiat*. —Sankara):. So also the bio¬ 

motor and sensori-motor principles apart from the 
directive Intelligence of the 

STT^I—“U ? f U *1 


o< 






Sankara). Th Sankhya also 


conceives this 


Parispanda to characterise every process and 
phenomenon of cosmic evolution ( sqqi gteu qf<- 

—Yachaspati, Kaumudi ). Bhutas, 


orga¬ 
nisms, mental organs, as modes of Prakriti 
(considered apart from the Intelligence of Purusha) 
are all subject to this Parispanda 

J 

qft«rsq; «fa;g qq f—V&chaspati on Karika 10 ). 
On the other hand, Prakriti as the Avykta, the 
a-cosmic, the un-manifest ground, with resolution 
only of like to like (qmqfaqnq), is devoid of all 
Parispandic motion (q<afq qsqmi^ifq qteqrq^qn 
%ut, cimfq qft*q*qf *nte i ibid, on Kariksi 10 ). 
The Nydya-Vaiseshika finds Parispanda in all 
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forms of matter, except A'kasa which* in that 
system, is non-atomic and incapable of any change 

or activity ( fafajq ). But all atoms from those of 

V&yu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 

whirling ( or vibratory } particles ( 

—Raghunatha ;—compare also 
Udayana-Kusumafijali, Stavaka V.—tncwnn*: fi? 

qflqsjqfsFT: i ), All physical 

action consists in motion. The Ny ay a-V ai - 
«eshika rejects force, power, operation (ssfw) 
except as modes of motion. Jayanta indeed states : 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force (sifin ) 
and of unperceived and unperceivable operation 
( > is put forward as a philosophical 

t epistemological and metaphysical ) proposition 
to justify the Nydya analyisis of the causal nexus 
into mere invariable and unconditional antecedence 


among phenomena without productive power 
or efficiency —Bhasha- 

Parichchheda). It is not of course intended 
to question the existence of Parispanda, which i 3 
of the nature of motion, and which, though subtile 

and therefore infra-sens ible v and 

not ), is the ultimate form of all physical 
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activity, (qfospq qq tflfqqfr «nqrc: qrftau: i 

arRir. *nq!tfci i.?t«n^ qnvq»- 

wifiVT qi^ | if tjqqqRTq^t «nqiq- 

i Jayanta, Ny ay a-Mahjarf, Ahnika I). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 

motions of the various ( material and efficient) 
causes involved ( e. g. in the case of 

qq fqfareqfsnqf^q: qwr 
i ... «.tqiq qqq: u^r: ^q i 

far qf%qT<KHfi q: ufa qnziqi^ i—Jayanta, Ny&ya- 
manjarf, A'hnika I ). 

But, in the Nyaya-Vai«eshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the Sankhya-Vedanta, 
which, as we have seen, considered every thing 
other than Intelligence, the Purusha or the trans-' 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

dic motion. ( fqrqTfavtq *qm anqivt VTTgKT*^: i 

t —Quoted in Jayanta’s 

Ny<iyA-maiijari, Alhnika IV ). 

Santana, i. e. Gati-santtina (including wave 
motion and current motion or convection ): Kampa 
santana, Spandana, ( vibration )-Charaka notes 
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three kinds of sanhinas, serial motions, viz. % those 
of water, sound and light (.srj^h, spirit* and 

)• Chakrapa-m points out that a wave of 
soimd travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, ) is conceived to consist of particles 
moving in au uninterrupted series under the action 
of gravity and fluidity ( and 5 ). A ray of 
light implies the rectilinear propagation of indefini¬ 
tely minute corpuscles, in all directions, with in¬ 
conceivable velocity, and a sort of conical disper¬ 
sion ( % lirifirau; ?fcsr:n^tr?T saiftfci yesHic3T^ 

Uddyotakara—V&chaspati ). A wave of water ( 
miP) implies the transmission of vibratory motion 
in the water particles. (Cf. Jayanta— 
*5^revP5*ratnr?i, A'hnika II). A wave of sound 
is conceived by some on the analogy of a wave 
of water ( ), only the air-waves ( cf. 

the Mfmamsa ) or the sound-waves in and through 
the vehicle of air waves (cf. the Nyaya-Vaiseshika ) 
travel by concentric circles not in one but in all 
planes. (N, B. this assumes transverse waves ). 
Others hold that the air waves (cf. the Vakya- 
padiya ) or the sound and air waves (cf. Uddyo¬ 
takara ) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjunction of air-particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction and codensation 

) (N. B. this assumes longitudinal waves),— 


(—cf. vfriftwrT w x n > £*fgfn^rviT: 

(<$avara-Bh£shya 1—1—17 ) 

f% n :ru 51U 5 : fafauifa «f?r 

>*T«w»n: s'fturfiwun^ i— ibid. 

1—1—13). The Vdkya-padiya describes articulate 
sounds (Varn-as) and indeed all sounds ( sabdas ) as 
only forms of air set in motion, with rarefaction and 
condensation (sruu), and capable of variations 
of velocity and configuration *rg: 3555 a 

fauRsu^ ?3TT5s5tsfh —V ;ik ya*pad \y a, Kam?a 


I. Sloka 109 ) {vide my paper on Hindu Mechanics 
and Physics ). (For the Hindu doctrine of scientific 

m 

B 

Method, vide Appendix; for certain interesting 
recipes of chemical technology, vide Addenda ). 

I had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti¬ 
mate of the evolution of scientific ideas in the eul- 
ture-histoiy ( kultur-geschichte) of the Chinese, the 
Greeks and the Arabs, as an Essay in the historico- 
comparative method of investigation ( vide the Intro¬ 
duction to my Comparative studies in Vaislmavism 
and Christianity for a correction of this method ), 
but space forbids, and the reader too, I fancy. 


The Date of 

Baear atnasamuchchay a. 


While the present volume was about to issue 
from the press, Mr. T. G. Kala, Editor of the 
Marhattd Journal fSanKtlochaka”, sent us a critical 
notice of R. R. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sources 
tallies with that assigned by us (Vol. 1. Intro. 
LXXXIX), we make no apology for reproducing its 
substance in a condensed form. 


Charpa£i or Charpa/inatha of the Natha school 

is mentioned in the R. R. S., ( see VI, 58, Poona 

edition ), as also king SinghaTia. 

The Navandtha /Saktisara, a Marhatta work by 


Mdla 


gives seme legendary information 
about this Charpaiin&fcha and speaks of him as a 


Matsyendranatha 


On the left has 






ir^ftwrei 


been given the geneology of 
the pupils of The 

last, or was 


> 


fasrfri’nu 




the 


celebrated Marhatta Saint and 
author of a commentary on 
the WAiftm called It 

was written in &aka 1212, 


i.e, t a. d. 1290. So ^#*5 and Charpafinatha 


must have lived at 

eentv/ry A. D. 


beginning of 


thirteenth 


•See the concluding portion of a MarhattA work. 
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The R. R. S. which mentions the Siddha Char- 
patfi must be therefore later than the first half of 
the thirteenth century A. D. 

II (A.D- 1069) 


A 


I 

f*i^ I 

I 

*1 

(A D. 1191) 

* I 

(A D. 1191-210) 

I 

fsw II (A.D. 1210-1247 > 


J 


Among , the Yadava 
kings of Devagiri or Dau- 
lat&bad, there were two 
kings by the name of 
Singhana. Taking the 
Singh ana mentioned by 

R. R. S. to be the second, 
we are required to place 
the composition of the 


work in the latter half of the 13th century. On 
the whole the R. R. S. may be safely taken to be a 

work written about 1300 A. D. 


THE WEIGHT OF AIR. 

( By Principal B. N, Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, e.g. t metallurgy, dyeing, 
pharmacy, perfumery, cosmetics, horticulture, and 
themaking of glass (lenses and mirrors of various 

I s 

kinds are mentioned, the spherical, oval—and 

being well-known—Pliny indeed mentions 
that the best glass ever made was Indian glass ). 
But of Experiment as an independent method of 
proof or discovery, the instances are rare, I may 
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note one interesting example in Udayana’s Kirawa- 
vali, relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana makes 
an interesting statement?. It may be objected, he 
says b y one who accepts the w 7 eight of air—that 
this argument is inconclusive. For a counter¬ 
experiment may be suggested. The balloon filled 
with smoke ( or gas, ) rises in the air, whereas 
the air-filled balloon comes down. This w ould go to 
show that air has weight. Udayana replies that 
this would only show that both smoke ( gas, 
and air have no weight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at c least as applied to gases. Vallabh&charya in 
the Lilavatf speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by water, w T hich 
explains the tendency in certain objects to float 
or to come up to the surface of the w T ater but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kirawdvali, I 

Cf. also Vallabhfoharyya, Lfldvdti. 


APPENDIX. 

On the Scientific Method of the Hindus. 

(By Principal Brajendranath Seal.) 

The Doctrine of Scientific Method A study 
of the Hindu Methodology of Science is absolutely 
essential to a right understanding of Hindu 
positive Science, its strength and its weakness, 
its range and its limitations. Apart from this rigo¬ 
rous Scientific Method, Hindu Chemistry, such as it 
is, would be all practical recipe, or all unverified 
speculation. This, however, would be a very inade¬ 
quate and indeed erroneous view of this early 
achievement of the human mind. That the whole 
movement was genuinely and positively scientific, 
though arrested at an early stage, will appear from 
the following brief synopsis of the Hindu Methodo¬ 
logy of Science, 

Criterion or Test of Truth (after the Bud¬ 
dhists) .*'-The ultimate Criterion of Truth is found 
not in mere cognitive presentation, but in the corres¬ 
pondence between the cognitive and the practical 
activity of the self, which together are supposed to 
form the circuit of consciousness. That knowledge is 
valid which prompts an activity ending in fruition. 
Cf. the distinction between and firreriftror* l 

Also com pare, 

15 
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Vatsydyana). Truth, the Buddhists contend, is not 
self evidence, not the agreement between ideas, nor 
the agreement of the idea with the reality beyond if 
any, for this cannot be attained direct, but the har¬ 
mony of experience ( ), which is implied when 

the volitional reaction, that is prompted by a cogni¬ 
tion and that completes the circuit of consciousness, 
meets with fruition, /. e. t realises its immediate end 
<cf. Snharsha, Khandana Khanda Khadya on the 
relation of wqr to ). This is the material 

aspect of Truth. The formal aspect is given in a 
principle which governs all presentations in conscious¬ 
ness, and which combines the three moments of Iden- 

* 

tity, non-Contradiction and Excluded Middle in 
every individual cognitive operarion 
(identity) anfoifti (non-contradiction) 

qqrrowq *q (excluded middle) sf?r qqrntnqr- 

®Ertqi^:—Jayanta, Nyaya-Manjarf, ] 

Perception :—The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensible (e the minimum visible, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( *(3$<rcq 
sometimes termed the obscured ( qfa^jcf, e.g., 

a meteor in the mid-day blaze), and the potential 
( ), are distinguished ; but finer instruments 

of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 

(vide my Paper on Hindu Mechanics and Physics). 

* 

Observation Viichaspati and Udayana) :— 

The entire apparatus of scientific method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was the source of the physico-chemi¬ 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further • they practised dis¬ 
section on dead bodies for purposes of demoustra- 
tion. Ingenious directions are given, e g. y the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, tben kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 

fresh elastic fibres of green bamboos ;—which 
will enable the tissues, vessels and ducts to be 

observed. Post-mortem operations as well as 
major operations in obstetrjc surgery (the ex¬ 
traction of the foetus, etc.) were availed of 

for embryological observations (e % y. t it is stated as 

* 

a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis¬ 
tinct in the sixth) j—and also embryological theories, 
e.g., the indication of sexual character in the se¬ 
cond month by the shape of the foetus, the shape 
of a round j?iut indicating the male sex, and aa 
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elongated shape as of a muscle the female sex 
(cf. Charaka, Sutrasth&na, Chap. IV,— *nf% 

fa*® i g«r: fqw: g^r: qft ^sft 

I Chakrap^ni notes : qffe*r: | fq^t q;qjr*TT: l 

tbft i v*(3 loc. cifc.) In 

Phonetics (as in the Pritisakhyas, circa, 600 B. C.), 
in Descriptive and Analytical Grammar (as in 
Panini), and in some important respects in Com¬ 
parative Grammar (as in Chanda’s and Hema- 
chandra’s Grammars of the Priikrita Dialects', the 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Mediea, 
and in Therapeutics, especially the symptomology 

of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena (e. g. 
they give the heights of the clouds, the distance 
from which lightning is ordinarily visible, or the 
thunder is heard, the area of disturbance of different 
earth-quakes, the height to which the terrestrial 
atmosphere extends, etc., vide Varahamihira, Srfpati, 
and the authorities quoted by Utpala). In Astro¬ 
nomy, the observation was, generally speaking, 
very defective as in the determination of the solar 
and the planetary elements, and this was probably 
due to the lack of practical interest, but the deter¬ 
mination of the lunar constants entering into the 
calculation of lunar periods and eclipses, matters in 
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which the Hindus had a practical ceremonial interest, 
reached a remarkable degree of approximation (much 
above Graeco-Arab computations) to the figures in 
Laplace’s Tables, which can only be explained by the 
circumstance that in the case of these constants the 
Hindus carried out for more than a thousand years a 
systematic process of verification and correction by, 
comparison of the computed with the observed 
results (like the navigator’s correction of the course 
of the ship at sea), a process which was termed 

In Zoology, the enumeration of the species 
of Vermes, Insecta, Reptilia, Batrachia, Aves, etc., 
makes a fair beginning, but the classification proceeds 
on external characters and habits of life, and not on 
an anatomical basis. In Botany, the observation was 
mainly in the interests of Materia Medica, and the 
classification was as superficial as possible. (Vide 
my paper on the Hindu Classification of Plants and 
Animals). 


Experiments:—Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, e. g>. Metal- 
Jurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men¬ 
tioned, the spherical and oval and being 
well-known—Pliny indeed mentions that the 
best glass ever made was Indian glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment a3 an in- 

dependent method of proof or discovery, the ins- 

■- 

tances recorded in books are rare. 1 may note one 
interesting example in Uday ana’s Kiramtvali, 
relating to the weight, of air. Udayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A email bladder made of a thin membrane, 
filled with air, will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the 
weight of air—that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke ( or gas, ^), vises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda¬ 
yana replies that this would only show that both 
smoke ( or gas, ^ ) and air have no weight. The 

Hindus appear to have been ignorant of the prin¬ 
ciple of Archimedes. Vallabhacharyya in the 
Lfi&vatf, it is true, speaks of a peculiar resistance 
to sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
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or to come up to the surface of the water, but 

the description shows that he had no clear ideas 
on the subject. ' 

Mathuranatha, again, states that the determina¬ 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying 6tone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

—which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths and weights of wires of uniform 
thickness that can be formed by drawing different 
pieces of gold through the same diamond bore. I 
think it may be regarded as fairly certain that the 
Hindus were ignorant of Archimedes’s discovery, an 
ignorance which, at any rate, they could not have well 
borrowed from the Greeks, no more than they could 
have thus borrowed their knowledge of things 
unknown to the Greeks themselves. T Cf. Udavana. 
Kiranavali :— 


qjgf’reqqrcb fa’ ^ ( qigt:) i ^ 

qpwwj I gafa- 

*?<ufa vrala: i—cf. Vallabha- 

chdryya, Lflavatf— 
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l «r%*r mxtf v<r*iRf?TRxu v?j3i 

^t*rcr Rrofat* to wfiiro wring i 

—cf. Mathuranatha, on Gan- 

gesa*s Tattvachint&mani—( firegtq^rcr ) *T ^*8- 

f^jg qfa^KT SRcR^R a*f I • 

Fallacies of Observation—Mal-observation and 
Non-observation t —These were carefully studied in 
relation to errors of observation, and Hallucina¬ 
tion (x?*r ^l^rna, <Rr<tR)—which were ascribed to three 
causes :—(a) Dosha, gtq, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 

ft 

leprosy (leading to tactile insensibility, cf. Susruta) 
or defect of necessary stimulus, e.g., too faint light, 
or undue distance or nearness, in vision ; (i) 

Samprayoga, qiqqfr, presentation of a part or an 
aspect instead of the whole • and (c) Sanskara, swt, 
the disturbing influence of mental predisposition, 
e.g., expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference :—Anumuna ( Infer¬ 
ence) is the process of ascertaining, not by percep¬ 
tion or direct observation, but through the instru¬ 
mentality or medium of a mark, that a thing pos¬ 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con¬ 
comitance ( Vyipti, snfa) between the mark, 
and the character inferred. The Hindu Inference 
(Anurndna) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 
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Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill’s Induction (Material-Inductive Process), 
but the real inference which must combine formal 
validity with material truth, inductive generali¬ 
sation with deductive particularisation. 

An inference admits of a rigorous formal state¬ 
ment,—in the shape of five propositions, for dialec¬ 
tical purposes ( i.e., in demonstrating to others ), 
or of three propositions when the inference is for 
one-self ( ;—(1) the probandum, the 

statement of the proposition to be established 
(sfiret, e.g., yonder mountain is fiery 

(say, an active volcano) ; (2) the reason, the 

ascription of the mark ( fg, ),— e.g. % for 

it smokes ; (3) now, the general proposition, 

stating the invariable concomitance which is the 
ground of the inference,—clenched by an exam¬ 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, e.g., whatever 
smokes is fiery, as an oven ; ( j—-(4) next, 

the application, the ascertainment of the existence 
of the mark in the present case (gq»rq) e.g. t 
yonder mountain smokes ;— (5) finally, the conclu¬ 
sion, the probandum proved ( ). e.g„ 

yonder mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 




4. Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three or 
the last three propositions, are held to be suffi¬ 
cient. 


The Hindu Anumana, it will be seen, anticipates 
J. S. Mill’s analysis of the syllogism as a material 

inference, but is more comprehensive j—for the 
Hindu Udaharana, the third or general proposition, 
with an example, combines and harmonises Mill’s 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive-Inductive process thus turns on one 
thing—the establishment of the invariable con¬ 
comitance («nfa) between the mark and the 

character inferred,—in other words, an inductive 
generalisation. The question is—what is our 
warrant for taking the leap from the observed to 
unobserved cases ? Under what conditions are 

we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation 
The Charvaka view :—Among the Chdrvakas 
there were two classes, the cruder school of mate¬ 
rialists who accepted perception ( ) as a valid 

source of knowledge, as well as the reality of 



SCIENTIFIC METHOD OF THE HINDUS. 235 


* /’ 


* ^ s. w v V' ^ > S.-'^ v.-' '-^v 


A# 


'v X * v * 


\ s N_. ^ \/ 


Natural Law (*?«T3), and the finer school of sceptics, 

who impugned all kinds of knowledge, immediate as 

■> 

well as mediate, and all evidence, Preception as 
well as Inference, vide Jayanta’s reference in the 
Nyaya-Manjari to ; also 

ogr»53T«3Tw 'sfh n*n*!iB$u?!*aircranj- 

Almika I, Man jar f. 

The Chftrvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction ( ) is itself an induction 

( a case of Vyapti ), which amount to reasoning 
in a circle C ^ ; that every inference is based 
on an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited preceptions. 
and thus there is a regressus ad infinitum ( **nf% 

) ; and that the nexus between cause and 
effect, or between the sign and the thing signified 
( e.fj., smoke and fire ) is only a mental step 
or subjective association based on former pen 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists — their Analysis and Vindication 
of Inference : — The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
(Ufa* 5 '*, Nyaya-Vindu). This uni¬ 

formity, for scientific purposes, has to be divided 
into two different relations,—(1) the uniformity of 

i 

succession in the relation of cause and effect, e.g. t 



236 


SCIENTIFIC METHOD OF THE HINDUS. 


/V 




SX' / '/\/ 


^ ■' V.#- \ ^ F*\,» 




/ \y ^ / v ^ v 1 


*R*wra, Nyaya-Vindu); 

(2 1 the uniformity of co-existence (in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, e.g ., the relation of invariable 
concomitance expressed in the proposition,— all 
Sinsap&s are trees,—which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (i.e., the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, 
a Sisu tree),—a relation which may be termed 
essential identity ( —Nyaya-Vindu ). To 

these two, the Buddhists add a third ground of 


inference, non-perception 


of 


the perceptible 


(^gqsrfa*. ?siH«pTOfaj), which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all cases of inference 
based on the Uniformity of Nature, the relation is 
that of inseparableness or non-disjunction between 
the mark and the character inferred. The question 
is—how is this inseparableness ( ) ascer¬ 

tained, and what is the warrant of our belief in 
it, in these cases ? 


Ascertainment of Inseparableness or Non-dis¬ 
junction : Buddhist Account .-—First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom¬ 
paniments, ) is invariably preceded by a 
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specific cause (). It is not that clouds 
always lead to rain, or that floods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecent 
circumstances ( e.g. the appearance of a particular 
kind of clouds accompanied with flashes of light¬ 
ning, the roll of thunder and flights of Val&k&s— 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani¬ 
ments). Again, this particular kind of flood (over¬ 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other case of floods in a river may be due to a 

breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier JN'yaya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con¬ 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Nyiiya authorities, but this device to 
obviate the plurality of causes iB common to the 
early Nyaya and the Buddhistic systems. 

^ftsraiT sfeftfcT qnaifajpm i 
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H*iw nm*r: i q% $qi: qq?lx«xfaq^ sfcr qfxqnqir 

qfq qfaxiWTqXX ute BSfaqxXTg @feq*U qqg I 
Slqxg ( U«r ^T«!xj XiTXXiqgetxcl )—^STTXXm— 

'3t?ftate’iR^‘sre*jfa^t qq'taifa: ■qVq^ qfa ^qrensisifq- 
qfa qxfef^Rq^xfqfa i ( Uddyotakdra, 

Chap I. A^hnika 1, Sutra 5), Vdchaspati puts this 

clearly :—qxjfq qnxxmiq sqfa^xfa qn«ffgqiq umfq qr?*i 

-<* ^rH=5Tf?i qq togxlq nfhqqT i *wh vqqraqfq xf*- 

**jf oqfaqxutfh «r q*fa*qt qqqfl i In other words, 

a single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,—and also the specific effect (e.g:, qqfqsiq) 
which points to a specific causal antecedent. 
Compare also Jayanta :~ w6 infer an effect from a 

specific assemblage of causes—*i *q qnxqraiqqi ^gsi sj»ff 

t*nqr sifaqTx; i qfq ^ fqfa^itq qnxxi fg: i *r w 

qnxqjfx^qt xxxqq: i qqftxqfwmxqifaftqfafxqsxi: xtxj*q- 

^ qju: q^tg'x: i 
■qqqgqiqqj I *T X^T^flfx^qrximfq qte*T* 

* N» 

iffiim: i Similarly we infer a specific cause from 
a. specific assemblage of effects :—atqxfcfg qq qri^lxr 
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w fsi iraftfh i sfevr- 

%ti 51^ | UTj 

*g»nrf™fra*nfe»nfq 3<ftq5tqqfifl? ^T *f?l ‘^I<t— 

fl»ng^q^TV)S3 fafH ut *T q*gfa | 

3rg*TI3WI ^tqlsfcf II 


( Nydya-Manjarf, A hnika 2, on Gotama Sutra 
5, A hnika 1, Chap I. ) 

A specific assemblage of causes, therefore, has 
only one specific assmblage of effects, and vice 
versa. Of course, the observer is to find out the 
essential or relevant features ( as distinguished from 
the irrelevant ones) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 


Now this being premised to be the exact 


ean- 


ing of the inseparableness or non-disjunction in the 
case of cause and effect, we come to the question 
with which we started—how is this relation to be 
ascertained or established between two phenomena 


or 


assemblages of phenomena ? Obviously, mere 


observhtion of their agreement in presence ( ) 

and their agreement in absence ( ) is no help 

in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 


there 


smoke. This is no 




warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform .though it be ) in presence, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom¬ 
paniments is found to precede B immediately. Now 
if A disappearing, JB disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( *5*31* 3 5%rq ) j—it is this method which we 
may term the Method of Subtraction ( the Method 
of Difference in its negative aspect) that is the only 
exact and rigorous scientific Method. Such was 
-the statement of the earlier Buddhists (cf. Uddyota- 
kara’s and Vachaspnti’s report of the Buddhist 
Doctrine of Inference—5 f? *T i 

ufasju: i 3fT%rwr- 

W3I5T CTfOTIYT f*I3T33iTq l *T 5%Tq 

—a Buddhist Karika quoted in Vachaspati, Udayana,. 
Srfharsba, Madhava, etc.)— 

*fh until—wig 3 V 3313 TTT: i 
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JW^faU^TT fa^UsqU |...fl«II?[ c|T?T^TI?!^f^«lT^ wfb«l»5t 

i—Vachaspati, Tdtparyyatfkd, Chap I, A hnika 
1, Sutra 5, ) 


But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised :—(1) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear¬ 
ance of B. The definition of a cause is based 
on two fundamental characters, (I) the uncondi¬ 
tional invariableness of the antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 


in such a form as to emphasise each of these aspects. 
And one main difficulty in the practical applica¬ 
tion of the canon is that along with the introduc¬ 
tion or sublation of an antecedent, some other 


phenomenon 

unobserved. 


may be introduced or sublated 
As a safe-guard against this radical 


vitiation of the Method, the later Buddhists for¬ 


mulated the canon of a modified Method, termed the 
Panchakdrani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference ( the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally emphasises the unconditionality 
and the immediateness of the antecedence as es¬ 


sential moments of the causal relation. This is 
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neither agreement in presence, nor agreement in 
presence as well as absence ( the foundation of 
J. S. Mill’s Joint Method of Agreement), but the 
Joint Method of Difference, The Panchakarani 
runs thus :— 


The following changes being observed, every¬ 
thing else remaining constant, the relation of cause 
and effect is rigorously established 

First step—The ‘cause* and the ‘effect’ pheno¬ 
mena are both unperceived. 

Second step—Then the ‘cause’ phenomenon is 

perceived, 

Third step—Then in immediate succession, the 

‘effect* phenomenon is perceived. 

Fourth step—Then the ‘cause’ phenomenon 
is sublated or disappears. 

Fifth step—Then in immediate succession, the 

‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
relevant or material circumstances ). 

This Panchakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden¬ 
tical therewith, the earlier Buddhist Method; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mills’s canon. 
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and is as much more consonant than the latter to 
the practice of every experimenter, as the Hindu 
analysis of Anumana as a Formal-Material Deduc¬ 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or Mill’s ana¬ 
lysis of the Syllogism (or Mediate Inference'). 

But even the Panchakdrani is no sufficient 
answer to the question with which we started. 
The Panchakarani is only a method ; it shows 
only how in a particular case the relation of cause 

effect is to be established (nftraaraftwi). 


and 


But we want more than this—we require a warrant 
for the process. The Buddhists therefore supply 
the following proof of the Method :—Doubt is 
legitimate, but there is a limit to doubt- When 
doubt lands you in an unsettlement of a fundamental 
.ground of practice, and would thus annul all 
practical exercise of the will, the doubt must 
cease ;*else the doubt would be suicidal or sophis¬ 
tical. In this particular case, when the Pancha- 
kdrani is satisfied, the antecedent in question must 


be 


for there is no other antecedent to 


cause 


is indirect but rigid 


If 


this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause; which would be a contradiction 
of the rational ground of all practice, for all voli¬ 
tional activity proceeds by implication on the 
principle of causality. If things could happen 
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without a cause, all our motives to action would 
be baffled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in¬ 
complete. In fact, the Buddhists go further j they 
hold causal efficiency () to be of the 
essence of empirical ( relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form ( viz., there can be no pheno¬ 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em¬ 
pirical ( relative ) Reality as the truth of Perception 
itself, viz:, the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance (or non-disjunc¬ 
tion ), the Buddhists argue, has another form, e. g ., 
the relation of the genus to the species. We may 
have perceived a hundred instances of the associa¬ 
tion of certain characters with certain others• we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise and establish invariable and un¬ 
conditional co-existence. We must be first satisfied 
that there is identity of ossence ( ^wi«r). 

It is only when we perceive that the characters 
of a Sinsapd are co-inherent with the generic 
characters of a tree in the same individual object 
( a Sinsapi tree before me ), and when we further 
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perceive that the characters are held together by 
the relation of identity of essence, that we can say 
that all Sinsapas are trees. For as there is identity 
of essence, a Sinsapd would not be a Sinsapa, if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence (aRrau ^wpc)» as in the 
relation of the species to the genus, is the sole 
ground for establishing uniformity of co-existence 

(For the Buddhist Method of Induction, in 
its later form, the Panchakdrani, vide Sarvadarsana 
Sangraha—Buddhist reply to the Ch&rvaka attack 
on Inference : — 

i —*rr4*ffRqjw*iui qr 

^vrrqR m fauTHqjR i "qfqqwiqfauiftRsiqiu' q i 

As for the Nydya view 

I—the Buddhist objects—qg tf% OTUJST'RUtTOfiRfRt 

i ^ sqfiRTR- 

SHFTUT ^f*RRqjf?| i—the Nydya retorts *»j trarfrogrci' 
URfisfq sqftRTRJlTT *fa |—the Buddhist 

answers—^# qfa:, fq*nfq ^iRqi T«N- 

fireniT: xittut: sqiuruRfV^tiuT 1 f? 

ut ufa9RRRn% 1 ^nurtn- 
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<3gq^; nprgqqiqf:, qiTWlqqjqi ^fc! <3qqr*w:, 

qqrg qnqqngqqwiTri ^gqqw: ffb q^i^sn q**^wrwft: 
qrmqnqqwq: i rw uiquuifriq^q *ifq *ifa»iT«Tq: 

faqtq?t I qfe fJW7T 1^faq^ *mnra3* 5TOT?I 1% 
faq^ qiqqiPfw: I njnrii g qiqfi g^q; ^mq^qqfqjsfq 

sqft»qTTajVTqi: faqufqqT i fasjqif^ftq m^uwifqqq: 

i^sq fas^qi tfa ^mTqrf^qiwqqiTq sqqqtft i qn^ri- 

7HT»ft qrnqig ^UWI 5 *^ *J«FRiqqq *fcl I Sarvadarsana 

Sangraha, Bauddha-Darsanam Vide also Sridhara 
Kandali. 

The Ny&ya Doctrine of Inference :—The Ny&ya 
easily demolishes the Buddhist contention about 
identity cf essence. The Nyaya writers, being rea¬ 
lists, do not impugn the reality of the genus ( snfH ) 

like the nominalists or the nominalistic concep- 
tualists ; but they point out that the inseparable¬ 
ness (or non-disjunction) in such cases can only 
be established by the experience of unbroken 
uniformity (^sqfaqTfaq i.e., by ^sqq«qfetqft, qstaiqjfa ). 
Uniform agreement in presence with uniform 
agreement in absence,—not the mysterious identity 
of essence irresistibly perceived in any individual 
case or cases—is the only basis for constituting 
genera and species in Natural Classification. Indeed 
some of the later Ny&ya writers point out that 
individuals do not always possess in Nature all the 
characters that go to form the definition of the 
class to which they are referred. 




SCIENTIFIC METHOD OF THE HINDUS. 247 




w v 


' v * ■ 


^ v- V - V / >y \ 


V - * v w' S_V \ ^ ^ 


^ / ■ c 


’ ‘ ’■ J - y v-' 'yv/ 


Similarly, as regards the relation of cause and 
offect, a nexus is sometimes fancied to be perceived, 
a power in the cause to produce the effect ( »% ), 
or an ultimate form ( sufu uWri), which is sup¬ 
posed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon’s view of the 
'Forms’ of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time-rela¬ 
tion (antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 

cause of what succeeds : it must be an uncondi- 

% 

tional antecedent as well ( fasraq* 1 ' 

*fwiT, being the definition of ^n^re^uviT*). For 
example, the essential or adventitious accompani¬ 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi¬ 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some¬ 
thing else ( * ^ru^rf ). The potter’s stick is an 
unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con¬ 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante¬ 
cedents, or what enters into the production of these 



248 SCIENTIFIC! METHOD OF THE HINDUS. 

co-effects, may themselves be invariable antece¬ 
dents but they are not unconditional, being them¬ 
selves conditioned by those of the antecedents of 
which they are effects. For example, the sound pro¬ 
duced by the stick, or by the potter’s wheel, in¬ 
variably precedes the jar, but it is a co-effect,— 
and A'k^sa (ether) as the substrate, and Vayu (air) 
as the vehicle, of the sound, enter into the produc¬ 
tion of this co effect, but these are not ‘uncondi- 
tional’ antecedents, and must therefore be rejected 
in an enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in¬ 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 

father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot therefore be regarded as 
causal conditions ; in short, nothing that is unneces¬ 
sary is unconditional; for this class, vide Visvan^tha 

Visvandtha, Siddhdnta 
Muktdvali, on Sloka 20. For example, it is the cus¬ 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre¬ 
sent, is not causally related to the perception of 

direction or spatial position, because we can ima¬ 
gine such perception without finger-pointing, 

( f*rebn«f fij^rnsr^ear«i ssiwifaqr. 

Vachaspati, Tatparyya-Tika, Chap, I, A'hnika 1, 

Sutra 5,—this shows that the doctrine of 

was long anterior to Gangesa). 

[ Visvandtha in the Bhasha-Parichchheda men¬ 
tions five kinds of 'iwiifaii, conditional 
antecedents—(1) (2) uef «IT 

), (3) qjR!Wi% UTH 

(4) <5iqqf qfa ( T^qf^cTT ) «T *2^, 

and (5) uti fau?nqjgqiq^i«Tfa«i: 

( —Slokas 19, and 20), jqr 

■ 

*T W. fajjg 

Siddhanta Muktavali, loc. cit.— The 
Dinakari points out that the first two cases are 
comprehended under the formula 

i There are several classifica¬ 
tions of these irrelevant antecedents ( ); 

I quote one of the best known]. 

The unconditional ( ) as interpreted 

in this comprehensive sense is a far more fruitful 
conception than Mill’s, and is well adapted to its 
work—the elimination of the irrelevant factors in the 

situation. In the end, the discrimination of what is 

* 

necessary to complete the sum of causes, from what 
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is dependent, collateral, secondary, superfluous, or 
inert, (i. e. of the relevant from the irrelevant fac¬ 
tors) must depend on the test of expenditure of 
energy. This test the Nyaya would accept only in 
the sense of an operation analysable into molar or 
molecular motion ( Wlfirat arrqn;; — 

sqmff *nfar, Jayanta, Manjarf, A'hnika I) ; 
but would emphatically reject, if it is advanced in 
suppoit of the notion of a mysterious causal power 
or efficiency ( sifaf ). This is a peculiarity of the 
Nyaya—its insisting that the effect is only the sum 
or resultant of the operations of the different 
casual conditions—that these operations are kine¬ 
tic, being of the nature of motion, in other words 
holding firmly to the view that causation is a case 
of expenditure of energy, in the kinetic form,— 
but at the same time absolutely repudiating the 
S&nkhya conception of power or productive effi¬ 
ciency as metaphysical or transcendental ( )« 

and finding nothing in the cause other than an 
unconditional invariable complement of operative 
conditions (qfmmrout) and.’ nothing in the effect 
other than the consequent phenomenon which 
results from the joint operations of the antecedent 
conditions qfcsus Jayanta— 

Jayanta, ibid, A'hnika, 1, it may be 

noted that the Nyaya, while repudiating transcen- 
dental'power (Sakti) in the mechanism of nature 
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and natural causation, does not deny the existence 
of metaphysical conditions like merit ( u»ir,) which 
constitute a system of moral ends that fulfil them¬ 
selves in and through the mechanical system and 
order of Nature —vide Jayanta. 

wfc—A'hnika i, ). 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit¬ 
ance ( smfa: —Vdchaspati) which can 

be ascertained only by the uniform and uninterrup¬ 
ted experience of agreement in presence and agree¬ 
ment in absence, and not by deduction from a cer¬ 
tain a •priori principle like that of Causality or 
Identity of Essence. 

Nyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections (1) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Charvaka rightly points out, the Methods 
enable you to eliminate irrelevant antecedents that 
are or can be perceived; but the introduction or 
sublation of latent or undetected antecedents can 
be imagined against which the Method of Diffe¬ 
rence is powerless. In the case of the production of 




smoke, for example, by fire,—what if I say that an 
invisible demon intervenes in every case bee ween 
the fire and the smoke, that this demon ( fqsire ) is 
the immediate antecedent and real cause of the 


latter, and that the fire is an accident which, in 
every such case, is brought about by its own causal 
antecedents in saying this, I do not go counter 
to the principle of causality and am landed in no 


contradiction (shut?!) such as strikes at the very roots 
of all practice, or baffles the completed circuit of con¬ 
sciousness, however much I may violate probability. 


(2) In the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Difference rigidly) is ascertained to 
be the cause of the smoke, how can I know’ that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the :principle that phenomena are all 
conditioned, i.e., exist only under certain conditions 
( ),—which is more comprehensive than 

the principle of causality, and the contradiction of 
which equally overthrow’s all rational practical acti¬ 
vity. Yes, 1 accept the conditionality of phenomena, 
but this is not violated by supposing that one speci¬ 
fic assemblage of phenomena has more than ono 
cause. It is true that if you suppose such plurality of 
causes, you cannot establish the invariableness of 




the particular conjunction ( green-wood fire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Nature to fall back upon, you cannot ascertain, from 
the present case, or from any number of similar cases 
that you may have observed,that all green-wood fires 
are followed by smoke ; i.e., you are helpless in de¬ 
monstrating with apodictic certainty ( or ascertain¬ 
ing indubitably ) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno¬ 
mena, and take your stand on observed concomit¬ 
ance (uniform and uninterrupted experience of agree¬ 
ment in presence as well as absence ) without 
assuming causality as an a 'priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in every individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Ch£rvaka Scepties ) can be urged 
against this ascertainment of universal invariable 
aud unconditional concomitance on 

the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by your canons of causality and -essential 
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identity (u^qqfrt and )• Ultimately we all 

have to fall back on the rational* practice of 

thinking persons ( ), and such persons are 

always content to act on 
of hankering after an unattainable apodictic 

certainty in the affairs of life ( 

qisiw qqrqsrc' ). This same practical 

certitude is also the ultimate warrant of the Deduc¬ 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[ To the earlier Buddhist canon of the Method 
of Subtraction) f. e., the negative Method of Differ¬ 
ence, Uddyotakara and Vdchaspati of the Nyaya 
School pertinently and acutely object as follows :— 


practical certitude instead 


q*qi i i qq g nfaq*fr <nqg 

snqfa i qn i fqf q^iqqtf vnq; i s 

ursn: *ifqi qiw^atfq i 3gnfaq#lsfq ^ w. i *iu uqqqt- 

* 

W., *f ^ «q?lfq *qf?T, flfaq sfa 

*ifq *R*nqig i TOfh ^fq ssnsNqqfh 

q^ trewqig i si usifq qf^TqTgfqqiq uqlqga*’, 

?mifq ^wiqifcg gtu^tr: i usn f% 

qre$ it q *ft i*:, s svs:, q i i?rqnw: i 

fq«tT ifa if \ WiqTg, qq qsifq Sv\ fqsu^sf 

Vi:, ftajirato qq qrs^q^uutsfq fqannr- 

i 

*tfqqifh, qfh shut ^rqag?u^ i q *q qfq 
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WT3*TT<* 'RfaftoTTl I ffa ^ 

’qqqrqnng HTrer«rarani i g Hfiqqu^ qcqwqq* 

i? qqqg 

■ 

Buddhist reply :—qn^flg I qt gqt I«: qr qsiqnqg 

^ fquTOipq? i ?3 n qugrfagqnrqT 

fqfqqqifaqTqft qqspqq^q q*i?t q^q qqqtasifqqit fafiH 

q g q^tqsrfwqiT qrewfg i qjfq qsqqTsgqqrafqqrr 

^if^: i qfq q qfafq^i qrwg faqisfq qfV fifag v *ft »f ^< 7 - 

i qq qqt (fqsnq;) q^iqr qfqqfqq; qqr qfq qit**q- 

«< 

qg qrti qf^fq q qnxqg i qnqqj 3g ^q qqqitq q qvrnq^T i 
Now the phenomenon that is contingent ( ^iqTfqc«R ) 
cannot he uncaused—'qqrrcqqT fq qnsi'^i fq<q 
qq^ qr qsrg, qqqqsug q qnqifqgqreig i And with the 

limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 

causality ( i. e., of the unconditional invariable 
antecedence )— * 


qifq qn^q, qqtrcqrsreqqqtq i wq *fa fr 

i * 'qg * qq^i^its: ^gg, 

qf?f n qif: qn^g < qqg ^^jqnfq n qn^ I q fq 

wqfq, q^>fq w«Tg, nw *%gqft *w. ^iig | Ttm * 

qngifiqgq!«q«n^fq: i 


Nydya rejoinder ;—qsig I qqjfq ftm Ah' qlqqfait 

*i 

q w., qqifq q fqqiqi^<: qtqqi«i% %qmgqqra:, ggsrfq fqsiiq- 



256 SCIENTIFIC METHOD OF THE HINDUS. 

n w. i qfe: gnfqq ^qfaqfira:, ttsh w, 

«i ^ w i 3»r 3^witsfa <t* sn^^si’srT 

*tr: *n?t i sfa «i^ujt: i 

ji ^ *ns*‘ ^sqfag* *fa srei’ i *i«jq- 

qrfa^ra^nnw ^rswafaTOi TO5n*l (vide Nydya Vindu) I «f ^ 

*ffa <1^$ JWlfal fUSTH *M*rc3* *fa 

qranmnwratn W qn uf^rmnnrarenml g^i «t ^ 

^fi?cTT5W< *IWT?T t 

ft Tiwsftmu ^T: nT?*ft w *: uren qq n^rftOTH vf- 
ftfa I tf^T^dfaUT niflfasiPft ^cqfafa^qfllW^dt 

*t wi fwtfdfru 1 

The Nydya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec¬ 
tion with something else, a relation of antecedence 
and succession (or concomitance), without any 
element of productive efficiency or causation. 

*ifcr nmsfa ^rerni *1 q»T*y 

*qfa 1 tim ^ qn^Tfa^<qfa*ft: sfn 1 

rif 4 * 3 ^**: ^Twfqq><TUT *r*n*i^: ^fvrerft ^rvnuqiT^ I 
qr ^ 5^1 ^t qi 1 ^i^i^wwwtn 'i 

C * — ( 

?[?it ■qq 1 Vachaspati, Tatparyya-Tiba, 

Chdp. I, A'hnika 1, Sutra 5, ^ifira^nsfa^TT: I 

The Nydya analysis of the causal relation con- 

w 

tinned :—Co-effects •—In the enumeration of dif- 
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ferent varieties of irrelevant antecedents ( ), 

we have already noticed that co-effects of the same 
Cause are apt to be confounded as cause and effect. 
In some cases, the co effects may be simultaneous., 
the case of the ascending and the descending 
scale in a balance, which are co-effects of gravity 
(vide Partha-sarathi Misra on KumtLrila, SlokaV&rt- 

^ T7 f»—sloka 157, Sunya-Vada). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co effect to be the cause of the suc¬ 
ceeding co-effect ; e.g., the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains ;—where the movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause, viz. t the heat 
( sur), which disturbs the elements, viz. t the earth 
and the atmosphere ( ); the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 


(Uddyotakara, and Vachaspati—^ faq'lfcrarrw- 

»ruf^r—Tittparyya—Tiki II, 2, Sutra 

37 ). 
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Synchronousness of Cause and Effect.— This is 

resolved into a case of simultaneous co-effects of 

■ 

the same ultimate cause, e.g. % the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect, but are simul¬ 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

() e.g in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kumarila, Sloka-Varttika,— fair u’lmra* 

w a*rr i Sunyavada, Sloka 156-157.— 

I quote Mim&ns& authorities, but the view is com¬ 
mon to the Mimansa and the Nyaya-Vaiseshika). 

The time-relation in a chain of causes and 
effects :—A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Vaiseshika system (and the later Nyaya). A 
moment (ultimate unit of time, Kshana, .'is 
defined to be the time-interval between the 
completion of the sum of conditions and the ap¬ 
pearance of the effect. The Yaiseshika conceives the 
unit to be determined by reference to the division 
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of one atom from another ( 

^< 3 ; ^u:—Sapta Padarthi, Siva- 

ditya ;— i.e., the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion). The Sankhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanm&tra. 

The number of such units will determine the 
time-interval between a given set of physical condi¬ 
tions and a particular effect, for between a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
(for which both the S&nkhya and the Ny&ya- 

Vaiseshika furnish a rudimentary basis), immensely 

« 

suggestive of a possible Time Calculus, 

Plurality of Causes:—This will be discussed, 
when we consider the relation of Vy apti to the 
principle of Causality. 

The Nyaya Ground of Inference-“-Vy&pti faWt* 
—Vachaspati):—Inference, then in the 

Nyaya, depends on the ascertainment, not of the 
casual relation, nor of the relation of genus to spe¬ 
cies, but of a natural relation, between two pheno¬ 
mena, of invariable and unconditional concomitance 
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( — Uddyotakara 

and Vachaspati). Of the two phenomena so 
connected, one is called the Vyapya or Gamaka 
(the sign, mark or indicator), and the other Vya- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyapya or Gamaka 
('sign or mark); and fire, the Vyapaka or Gamya the 
thing signified or marked). Now the relation of 
Vy&pti between A and B may be either unequal 
or equipollent or ), When 

A is the sign of B, but B is not the sign of A, the 
Vyapti is one-sided or unequal, and here a 
Vyapti is said to exist between A and B, but 
not between B and A m For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vyapti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition :—Wherever the 
Vydpya (sign or mark, e.g ., smoke) exists, the 
Vyapaka (the thing signified or marked, e.g u 
fire) also exists. From this it follows by neces¬ 
sary implication (a sort of ^fqfvi) that when¬ 
ever the Vyapaka {e.g,> fire) is absent, the Vyapya 
(e.< 7 ., smoke) is also absent (.snqqnvut ^Tsirwiq:). Again 
the Vyapti may be a mutual or equipollent one, 
ie.. A and B may be signs of each other, e.g, 
green-woed fire and smoke. Here each in turn 
is Vy&pya and Vyapaka, and this is expressed in 
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the two propositions:—(1) Wherever there is 
smoke, there is green-wood fire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows—(1) where there 
is no green-wood fire, there is no smoke: (2) 
where there is no smoke, there is no green-wood 
fire. We have seen that a Vy&pti exists between 
smoke and fire, for wherever there is smoke* there 


is fire. But we cannot say that a Vy&pti exists 
between fire and smoke, for we cannot say that 


wherever ther-i is a fire, there is smoke. The 


combustion of an iron-ball (), for 
ample, is a case of fire without smoke. But it 
would be correct to say that a Yy&pti exists 
between green wood fire and smoke, as well as 
between smoke and green-wood fire. The ques¬ 
tion, therefore, is—What is the relation between 

fire and smoke ? The relation between fire and 

« 

smoke is a conditional relation ; i.e., on 
condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
Vyapti implies unconditional invariable concomit¬ 
ance, and the relation between fire and smoke 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition*’ 
Upddhi. viz.y green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds ! — (1) Contingent 
conditional relations, holding good on the fulfil¬ 
ment of a certain condition or Up^dhi, and (2) 
Vy&pti, or unconditional invariable relation, 
between a mark and that which it makes, a rela¬ 
tion without any Upadhi or determining condi¬ 
tion (m ). It is this latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a Vyapti exists between 
A and B, then A is a sign of B , and an inference 
of the presence of B from the presence of A y and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is—how 
to ascertain the relation of Vy&pti between two 
phenomena. 

Ascertainment of Vyapti according to the early 
Nyaya ( ).—Briefly speaking, the obser¬ 
vation of agreement in presence ( ) as well as 

agreement in absence ), between two pheno¬ 

mena, with the non-observation of the contrary («n- 

). is the foundation of our knowledge of 
Vyapti ( —Vachaspati'. This suggests a nat* 

Ural relation —Vachaspati) of invariable 

concomitance ( —Vachaspati) between the 

phenomena, which is fortified by our non-observation 
( ) of the contrary ( ). But this does not 

-establish the unconditionality of the concomitance 
(), which is essential to a Vyapti. 
We have therefore to examine the cases carefully 
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to see if there is any determining condition 
(Up&dhi— i. e. some hidden or undetected but really 
operative or indispensable accompaniment) which 
conditions the relation between the supposed 
sign or maik (Gamaka) and the supposed signate 


(thin 


Cf 

e* 


signified, Gymya). Now let us consider 


agai n 

n 


what constitutes an TJp&dhi. It is a circumstance 
which always accompanies, and is always accom¬ 
panied by, the supposed signate (the thing signified, 
Gamya), but does not invariably accompany the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con* 
stantly present, there can be no Up&dhi. Or, 

if in the set of negative instances where 
both the sign and the signate arc absent, no other 
material circumstance is constantly absent, there 
is no Upadhi. This follows from the very defini¬ 
tion of an Up&dhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances (of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Up&dhi (vifautaifa) 
is absent, and therefoie it cannot be the Up&dhi, 

Amd this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant pheno¬ 
mena. In this way, when we have disproved all 
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suspected Up&dhis, we conclude by establishing the 
Vy&pti. It is true that we may still go on doubting. 
But doubt has a certain limit for the ‘experimenter* 
and the thinking person (qftw, \ When 

doubt overthrows the foundation of all rational 


practice ( ), or leads to a stoppage 

or arrest of all practical activity (), 
it stands ipso facto condemned, and must 
be abandoned ( 5*irei?IT*faTTSl«T ), Sriharsha 



Udayana—airam is mentioned by Va* 


chaspati }. Thus it is that Vyapti is ascertained. 
In this way, we observe innumerable instances of 
Vyapti. Now by means of repeated observa¬ 


tions of this kind ()» we have establish¬ 


ed the principle of the Uniformity of Nature ( 

), and also of Causality ; and these two 

principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 


deduction ( Tarka, U'ha, ?P*r) to confirm a par¬ 
ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti¬ 


cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali¬ 
ty, principles which arc themselves based on 
repeated observation ( ) and the ascertain¬ 

ment of innumerable particular inductions of 
uniformity or causality ( 

—Vachaspati). Thus Tarka 
also helps in dispelling doubt ( 9^7 )• Sriharsha, 
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however, questions the validity of this verification, 
—cf. the well-known couplet ending srerrafu: 

gm: i 


It will be seen that the process of disproving 
all suspected Upadhis ( BqifasrS'TfaTTfl ), in the early 
Nyitya,answers exactly as a 'process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
absence ( ) even in the absence of the Up&dhi, 

fortified as this is by the instances of agreement in 
absence ( ), virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
difference is this :—Mill’s Method of Agreement is 
formulated in view of the phenomena of causation 
(including co-effects, etc.) and, as usually enunciat¬ 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 


Causation; the Ny&ya Method based on the dis¬ 
proof of suspected Upadhis is a more daring and 
original attempt, and is far more comprehensive ill 
scope, being applicable to all Uniformities of Co¬ 
existence and of Causation alike. And this the 


Nyiiya successfully accomplished, by introducing 
the mark of unconditionality () into 

the relation of Yy&pti (Concomitance), even as 
the same mark of unconditionality ( ) 

had been previously introduced into the definition 
of Causality (). The difference 
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may be briefly put thus :—The former relied on 
empirical induction based on uniform and uninter¬ 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyiipti to which they sub¬ 
ordinated Causality in the doctrine of Method ; 
the latter assumed two a priori principles, 
viz., causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 

as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

[Text from the early Ny&ya :— 

Method of Agreement and the Joint Method 
without the device of the Upadhi :— 

Cf. Jayanta on «r fa*n 

‘only this remaining throughout,’ while others 
change—implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup¬ 
plemented by a set of negative instauces 
( agreement in absence ) : — 

fw * ifW i u* ufa 


Induction of Causality, just 
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qfosqrg fa?m: sng i fq*iT »r w*f fsjw 

w&?r wqfq^qrq vfh Jayanta, A'hnika II, sqfhtqranfH- 
fhwqsaqrsn^ i 

Doctrine of the Upadhi ;—-Unconditional con¬ 
comitance distinguished from conditional :— 

*t 9 *t uw ’©wrfq^ft f*nra: « qq *nwr:, 

qqq; B*q*?tfa gsuft i nujr f% v?nq^qt qqnfqqw**: 
^rwfqqr: i *ig qqn^tqf q wf^fn: i wqqtwm ft fq fqqrfq 

qqnfqfa: i qqrg *ns***!Tf^g*q*iq qgHqfiqqqr qjnfqfvr: sv 

| qqjl^tqiq qi?q*qi^qifq3fa: q 50WT- 

fqqr: i q?rt q fqqn: i ^rnTfqqr^ q qiftqf qqrrfqq’q** qqift: 

♦ ^ 

qgqqpqqiqiq iffaq qrfqqRw wqqqig qgqqw*nqwifq 

qrqqqrgqq?i: i fqqq: qw**: qgqiqrcr^ 1 

Concomitance sufficient without causal nex¬ 
us :— 

The Buddhist objects—In Nature, everything is 
connected with everything else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everything might follow from 
everything else. The Nyaya replies—You admit 
uniformities ( of co-existence, etc. ) other than 
causal ;—so you confess that a natural fixed order 
can exist without causal nexus . 

An Up&dhi, how established and how dis¬ 
proved :— 

The Nyaya then proceeds to show how an U‘p&dhi 
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is established, or how disproved by observation .— 

q*: vrcr?*J 5 T 5 8r fa*rr imt*i gsJnrg 

qiRi: w ®r g i if 

^ ^ •» 

g fipn nfeg ^gq^r'WTK, •** *rsj?T*Ti ? rci ^r^Tut 

RflivirHT^Tg. fa§|rr«j«jxN rt ^ ears *9 ^rgcraafg^ *igg- 
tngrg ^ i^tqg n§«j^gifr, ^T*nfa^i: 

General Method of Induction by exhaustion 
of the Upadhi, more comprehensive than Mill’s 
Joint Method :— 

For the definition of an Upadhi, vide Sri harsh a and 
UJayana : u: qiwswsnfH. 9 l 

Hence to avoid an Upadhi ( which is ), 

the constant presence of anything relevant other 
than the sign and the signate in the positive ins* 
tanees ( of agreement in presence, ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, sjfntRi) must 
be safe-guarded against. This amounts to Mill’s 

Joint Method. 

Suspicion of non-perceptible Upadhi—Limits of 
legitimate Doubt :— 

m * *f?*?TOT^sfa 3rngigpninwT , 0T*n^ , i 

^fg t w*TT i T ^RTfa: nfh^snfh vfh Ri»ntig i 

mwk *ffaa*T f«i?tT^R5TvnRifgf?r gvrrcRnsiT 

vrf t fw^t siwtostt *r *T«tfg 
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RRVT I S>9?IW{<aT?j[ | 

^Rdaiyfaiq R^TR?if i fauauroiRtRsuftR 

v> 

«K«rf^San^» HWT?J HUTlftjRfr^RfUTBn^ ^RIRiqflT 

I.tf^Rlfa’ rsj5Ir ^fjRRjsaisgqqiufnqi 

»utffiT ’RR^PR lir*nfRRi<b «*Rare I— 

Tarka, U'ha,— Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of mature, and Causali¬ 
ty :—-Doubt finally dispelled :— 

Now innumerable particular uniformities of 
this kind ( Vy&ptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni¬ 
formity of Nature ( ^wiRRfflRsq), as well as in the 
principle of Causality ( RFisSRjKRWTR ) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( r ) but a men¬ 

tal pre-disposition based on uniform and uninter¬ 
rupted experience ( ij?f|if****!* 

qwfe&iq qraraiwi *ftr rriritri* 
siT?m). Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
inductions ( Vyaptis whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles :—We argue if, under 
these observed circumstances, A were not the 
mark of B, the principle of uniformity of nature 
would be violated,—Nature would not be unir 
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form.—or, if under these observed circumstances 
A were not the cause of B y the principle of cau¬ 
sality would be violated, the phenomenon JS would 
be without a cause j— and such indirect proof 
() gives us the overwhelming probability 
which we call practical certitude, and on which 
every reasonable man(every thinking and judging 
person) proceeds to act in due natural course.— 

I Vdoha?pati I, 1, Sutra 5 : 
cf. also, I, 1, Sutra 40— 

Instances of Vy&pti (uniformity) not compre¬ 
hended under Causality, or the relation of Genus and 
Species The Ny&ya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyiipti ( i. e. t on in¬ 
variable and unconditional concomitance) which 
come neither under Causality ( ) nor under 

Identity of Essence ,( ). Vachaspati notes that 

to-day's sunrise and yesterday’s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the steller constellations, are instances of 
Vydpti (invariable concomitance ) between pheno¬ 
mena which are neither related as cause and effect, 
nor as genus and species. Jayanta adds the conjunc¬ 
tion of 6 tin-set with the appearance of the stars* 
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^N. /x^Vi 


' X - s. ^ 


of ants moving in procession ( with their eggs ) 
with the approach of the rains,—of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon w T ith the drying up of rivers ; of the 
spring tide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Ny&ya and the Mim&nsi reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which may be either 
simultaneous or successive. 

■q wjsisit .qn^jqnvqnniq: qi i wuw 

I—Vdchaspati, Tdtparyya-tfkd, I, ], 
Sutra 4 ;—Cf. also Jayanta, Nyaya Manjarf— 

i wfjfl qfaqn: qqgrSkqiTqftqRiT: i 

Vyapti between Cause and Effect:—Relation 
of causality to Vy&pti 

On the Buddhist (and early Nydya) view that 
one specific assemblage of ‘effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi¬ 
tions ( qrrcqrawu't >• and the sum of effects (qn«q- 

). For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( * *rfq§hc,—- 



- I 
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v v 


Jayanta JI ; compare 

3i , <in*j^iT*wfe*TT , reJ 


an 


Gangesa 

*>TOT?l I—Chintii- 

li Anumana, Viruddha Siddhanta). Here, between 
effect and a single condition ( termed a cause ) 



ra or 


there is a relation of Vyapti. The effect is 
Gamaka (the sign or mark) ; the cause (or condition) 
is Vyitpaka or Gamya ( the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of the causal condition will by implication 


indicate the absence of the effect. Smoke of this 

particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood ) $ hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes : —Fire, for example, is the effect of 
several assemblages, e. g , (1) blowing on heated 

grass, (2) focussing rays through a lens on a com¬ 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyapti between the effect ‘fire’ and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire. 
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Indeed in such a case, the effect 'fire' is not a 
mark or sign ( Gam aka or Vy&pya ) of any one in 
particular of the different possible causal assem¬ 
blages, though each of these particular assemblages 

of causal conditions is a mark or sign ( Gamaka or 
Vydpya ) of fire. 

The plurality of causes requires a further con¬ 
sideration in the light of the definition of the 

causal relation. A cause is defined to be the 

* 

unconditional invariable antecedent. From the 
unconditionalityi it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause ( i. e. t 
assemblage of causal conditions ) is invariably 
followed by the effect,—not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vy&pti in this case : the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vy&pti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 

but not vice versa. The earlier Ny&ya ( dowh to 
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* 

Vachaspati and Jayanta ) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause (or indicating 

or ). Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do realy differ specifically 
( or in kind)—i But the Nyaya 
discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, e. g , 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect ;—in the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, i. e. 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom¬ 
paniment which will enable us to definitely deter- 

mine the particular assemblage of causal conditions 
that must have preceded in the case under exa¬ 
mination. This is the device of the earlier Nyaya 
as well as of the Buddhists, as we have seen ; but 

the later Ny&ya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause ( or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamaka or Vyapya) of any one of 
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the causes iu particular. Accordingly, some 
adherents of the later Ny&ya advanced the pro¬ 
position that wheu more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign { Gamaka or Vy&pya ), not of any one of 
the causal aggregates in particular, but of one or 
other of them j and the absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean one or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and uncondi¬ 
tionally. If we ask what is the defining mark (or 
quiddity) of the cause (), we are 
told that it is one-or otherness ( ), and 

nothing else j others cut the Goridan knot by 
assuming that the different possible causes of the 
same effect possess a common power or efficiency 
( ofafirarstfw ), or a common ‘form* (strfa^mr), 

which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 

this power ( ), or this form ( srrfastaj ), which 

is manifested by each of the causal aggregates. This 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes (). 

(Cf. Dinakarf on the Siddhanta Muktavali— 
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vrevnw vferfaBufafafi: i *i w 

aToxfgvi^: w*faf»ni*rqT: vfaatfvfvwita 

gf*sfa twists vsqfafa * «qfavn ifa ?nv^ i 

W9m9*®SV95jlSl^qvW*JT1R^Br ?iTl^^s»5T*lt 
^n^^«sr^w»u?iT qg anvara i«n^: i ns i...**rc?Td«t 

vnwiarevqra..qt g ■a , «nfq«*gvvi€l»iqTg*q1*n^t*it qv- 

srfwnvaq ^gm«T9i*i fafa»PR*nfa*vm *t vfatafa: lairs: i 
S loka 2, cf. also, sqjufawvwma* vmivi fafiHrovn i 
Cf. Udayana, Kusutndnjali,, Stavaka 1—v* 

mvnmlitvirilv; i qvsjfkissng 
tftt *ti sfc fo fqsn^Sig *»fa qwnstqqnsi*vuv-xifm: 
v^tnra, *» quarts qn*vfqiiq: affair i ^i^nsms’sn w 

n gvndtiwq vi*9**r viyfaq^tar <.q?fa qvmrftafafa 

faqvn i vwfq u < tf|?iq , RiiqTi: i 

The Scientific Methods already noticed, the 
Joint Method of Difference (the Panchakdrani ), 
and the Joint Method of Agreement ( Vydptigraha 
with Upadhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi¬ 
tance, or establishing a theory • nor are these 

Methods always practicable. Very often, we reach 

I 

the explanation of a fact ( vwft) by means of a 
Hypothesis (v^w) properly tested and verified 
(fa^fzr,). A legitimate Hypothesis must satisfy the 
following condition :—( 1 ) the hypothesis must 
explain the facts or ; (2) the 




SCIENTIFIC METHOD OF THE HINDUS. 277 


hypothesis must not be in conflict with any 
observed facts or established generalisations ( 
f* qrsqj^, Jayanta, Nyaya-Manjari, 

A^hnika 1) ; (3) no unobserved agent must be 

assumed, where it is possible to explain the facts 
satisfactorily by observed agencies ( qf?? 

Vi *T ’qsqqisfq a^qqvft far 

ibid) ; '4) when two rival hypotheses 
are in the field, a crucial fact or test (fafaqqw, 
ratio sufficieus) is necessary ; the absence of 
such a test ( fafaqq*nfarq ) is fatal to the establish¬ 
ment of either, (5) of two rival hypotheses, the 
simpler, i.e. } that which assumes less, is to be 
preferred {ceteris paribus ) (qrsnqninqs versus 

) ; (0) of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
vqqfafaqqtq) ; (7) a hypothesis that satisfies the 

above conditions must be capable of verification 
( faviq ) before it can be established as a theory t 
( ). The process of verification of a hypothesis 

consists in showing that it can be deduced as a 
corollary from (or is involved by implication in 
some more general proposition which is already 
well-established (cf. Vatsy ay ana's exposition and 

illustration of Verification, f*H«hr —including both 
the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being* com- 
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prehended under the wider conception of Metho- 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
( *ft€r iJtutsuT fswrsn^nsit:, Amara-Kosha) 

the latter being the ulterior aim. In the in¬ 
vest igation of any subject, Hindu Methodology 

* 

adopts the following procedure . (1) the proposi¬ 
tion (or enumeration) of the subject-matter 

(Uddesa), (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc.,—resulting in definitions 
(by ) or descriptions (by ) ; and (3) 

Examination and Verification (qftar and 
Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Classifica- 
tion or Division proper ( fawar: 

*fu—Jayanta, Manjari) ; but a few recognise 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this three-fold (or four-) >ld) procedure is called a 
SiJdhanta (an established theory). Now. the 
various Pramanas Proofs, ie., sources of valid know¬ 
ledge) in Hindu Logic, viz., Perception, Inference, 
Testimony, Mathematical Reasoning ( includ- 
i ng Probability in one view) are only operations 
subsidiary to the ascertainment of Truth (axafa^fa). 
And the Scientific Methods are merely ancillary 
to these Pramanas themselves. 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni¬ 
calities of Logic as far as possible j and I cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic,—as also for an account of the later 

Nyaya ( ), which* in spite, of its arid dialec¬ 

tics, possesses a three-fold significance in the 
history of thought: (1) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
as the establishment of relation among attributes 
or marks • (2) scientific, in its investigation of the 
varieties of Vyipti and Upddhi, (and of ) 

being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant; and (3) 
ontological and epistemological, in its classifica¬ 
tion and precise determinations of the various 
relations of Knowledge aod Being, with even 
greater rigidity and minuteness than in Hegel's 

Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, i.e. t the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga¬ 
tion. What is characteristic of the Hindu scienti¬ 
fic mind is that without being content with the 
general concepts of Science and a general Met hod o- 

ik elaborated the fundamental categories and 
concepts of such of the special sciences as it cul¬ 
tivated with assiduitj 7 , and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of cause, effect, 
energy, operation, etc,, and the general methodo¬ 
logy of science, to the special problems presented in 
the study of disease, their causes, symptoms and 
remedies (vide Charaka, Vim£nasthana, Chap IV,— 
also Sutra Sthana, — vide my Paper on Hindu Logic). 
Here I will give an illlustratiou of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Pataujali, in the Maha- 
bh&shya, (Circa 1«>0 B. C.) is very careful as regards 
Methodology. I take no note now of the philosophi¬ 
cal presuppositions of his philology (vide my Paper on 
the Hindu Science of Language), but will confine 
myself to his presentation of the Applied Logic of 
Descriptive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first business of Analytica 
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Grammar is to analyse the sentence into 
its significant parts and their coherent rela¬ 
tions to one another. Assuming that articulate 

sounds are significant, the question is .-—how 

* 

is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 

is done by an instinctive use ( cf. V&chaspati’s 

) of the Joint Method of 

Difference (combined Addition and Subtraction ), 
fortified by the Joint Method of Agreement ( 

). Patanjali starts with a simple case. 
Take the two sentence-units :—Pathati ( he reads ) 
and Pachati (he cooks'. Suppose you start with 
the assumption that these sounds are signi¬ 
ficant, and that separate elements have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati ( i . <?., Path + ati) 

stands for the assemblage— 1 ‘one reads,’ ( i . e. the 
action reading-(-an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati i. e. t Pach + atit stands for 
the assemblage ‘one cook’s (i. e. the action cooking 
-(-an individual agent, say, the same agent as before). 

Now look at the grouping :— 

Path + ati = reading+one agent. 
Pach+ati-*cooking + one agent. 
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From repeated observation of similar groupings, 
one is led to conclude that path is the invariable 
concomitant of the action ‘reading’, because the dis¬ 
appearance of the formar (the other element remain- 
big) leads to the disappearance of the latter ( a rough 

Method of Difference by subtraction—'; that 
Pach is the invariable concomitant of the action 
‘cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action ‘cooking/ (a rough Method of Difference 
by addition,—) • and that Ati, which is 
the only ‘common antecedent’ ( ) . is the 

invariable concomitant of ‘one agrent’ which 
is the only common ‘consequent’ (). In 
fact, the last should come Hrst by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence ( ). So far all is plain sailing, 

though only very simple and very rough applica¬ 
tions of the Methods are given. But —and this is 
the point—throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 

other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 

above example. And now the objection is ad¬ 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 



SCIENTIFIC METHOD OF THE HINDUS. 283 


different meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter¬ 

mine the meanings of words, or the separate func¬ 
tions of roots (stems) and inflections,—at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented by Analytical 
Grammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the Method of 
subtraction and addition (Patanjali’s and 

). For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus established the 
doctrine of Frakriti and Pratyaya (roots and 
inflictions*, with their separate significance, which 

is of course a necessary postulate in the case of an 

■ 

inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 

enhanced in the case of languages with a polysyn¬ 
thetic or incorporating (incapsulating) morpho¬ 
logical structure. 
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q^stapfi qfaq qtq?t ( qw ),—Rifqq wqqjqft ( ns ) ,— 

qifq7r q*q|t ( qfa ) ;—qqfjfq qrfqq ftqft ( fqfarfti: ),— 

qff%?r qqqiqft ( qfefaqT ),—Rifqq q*qqt ( ■qqjs'q ) I 

x v 4 7 

t*r qsqrqf q: q'tqt. qqi qqT qa: utsqf qtq^ I q: sj^r 

qqqiqq qqi qqt qti: qlsq 'qqqrq^ I q; spqtrqq^ qqf 
qq: qtsqfs’qq't i 

fqqq 'qqqqq:—q*gr qquqf uwPq i q;qqi *•?: 
***»: 3 ^qT: i qqpy q'fq: i q?qqi qqrr: qrqi wqr *fq • 

*»q far *t qT^tq^sqqqT faff vrqfq i qifq gqtsqqqT q 
fa’«qq^fq ( qfqqr fa qqqqT qjqqsqfqtqnwn^q 1 qq g»q 
qq?q R^qq.* qq q<qqiq f fq i ( Mah&bhsahya, 1—3, 9,) 
Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by their means establishes and elaborates 
the fundamental categories and concepts of Gramma* 
tical (and Philological) Science, e. g. y the concepts of 
action ( fqtqi), agent ( qiqf ), instrumental cause ( qrcqi 
qiqq>qq?(), end (fqfq'q ), origin ( fg ) limit (^qqfq ) 
substance ( ?«q ), quality ( gq ), and genus (snfq ) . 
—also of the fundamental relations (at the 
bottom of all thought and .speech )—• the relations 
of Time (qnfa^.q^uq), of space (Tqqfqq^sq), 

of causality (qn«q qfi^qwTR), of inherence (qq«uq), of 
co-inherence (qiqrqifqqf^qq), of substance and attri¬ 
bute ( faqqqlqahqqTq ), of the sign and the signate 
( qqifjftwiq ), of mutual dependence ( Mtqciqq ) ;— 
an entire grammatical (and philological) apparatus, 
wnich will serve as a point d'appui* for genera¬ 
tions of philologists and grammarians to come. 
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(By Principal Brajendranath Seal.) 

Empirical Recipes from Varahamihira (circa 

550 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to be 
cut (or pulverised ) ( ). 

Sprinkle on the rock taken red-hot from the 
fire of Palasa and Tinduka wood (Butea Frondosa 
and Diospyros Embryopteris) :—(<*) diluted milk, or 
( b) a solution of wood ashes (the ashes of the 
Mokshaka mixed with those of reeds), or ( c) a 
decoction of (the fruit) of the jujube (Zizyphus 
Jujuba) kept standing for 7 nights in a mixture of 
whey, vinegar and spirits, in which Kulattha 
(Dolichos Uniflorus or Biflorus) has been steeped, 
or (cl) a solution of the ashes of the Neema bark 
and leaves (Azadirachta Indica\ the sesame pod, 
the resinous fruit of the Diospyros Embryopteris, 
and the Guduchi (Tinospora Cordifolia) with cow's 
urine. Repeat the process seven times (in the last 
case six times). 

(Varahamihira, Vrihat-sawhita, Chap. 33, 

Slokas 112-117). 
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B. Hardening of steel ( wrt»t ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 24 
hours ; then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the miik of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. Then, sharpen on the lathe. 

(Vardhamihira, 

chap. 49, slokas 23-26. 

C. Preparation of cements (for rocks, metals, 

etc.) ( )— 

Vardhamihira gives the following recipes 
among others. (1) First, prepare a levigated powder 
with lac, the resinous exudation of .the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Elephantum, the kernel of the fruit of the iEgle 
Maimelos (the bel), the Diospyros Embryopteris, 
the Neem (Azadirachta Indica), the Mhow 
(iBassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phyllanthus Emblica, and the resin 
of the Sala tree (Shorea Robusta), then make a 
decoction of this in 256 Palas of water reduced 
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by boiling to 32 Falas, and apply the decoction 
hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with gavycu (cow’s urine 
etc.), the Neem ( Azadirachta Indica ) and the 
Feronia Elephant um, similarly treated. 

(3) A mixture of eight parts of lead, two of 
‘bell-metal’ and one of brass, melted and poured 
hot (Maya’s cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients , the second 
makes use of gelatine , and the third is a metallic 

i 

cement. 

D. Nourishment of Plants :—( from Varaha- 
mihiria, Chap. 54, on rgrgife ). 

The most suitable ground 1o plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should^ 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira ( Andropogon Laniger 
or Andropogon Citrarum ), the Yidanga ( Embelia 
Ribes), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter ) and Vidanga, ( Embelia 
Kibes) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus), Masha ( Phaseolus Roxburghii), 
Mudga t Phaseolus Mungo ), Tila ( Sesamum 
Indicum), and Yava ( barley ) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka ( 64 palas ) of sesame, two 
A'dhakas ( 128 palas ) of the excreta of a goat or 
sheep, one Prastha ( 16 palas ) of barley powder, 
one Tula ( 100 palas ) of beef, thrown into one 
Drona ( 256 palas ) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc,, the seed before 
being sown should be treated as follows :—The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk j—-on 
the day following, the seeds should be taken out 
of the milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
-flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by being sown with 
sesame and dug up or trodden down. 
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To eusure the formation of Ballaris ( i.e ., 
sprouting and the growth of luxuriant stems 
and foliage), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 
(bean), sesame and barley mixed with decom¬ 
posing flesh, and then steamed with Haridra 
(turmeric). This process will succeed even with 
the Tintidf (Tamarindus Indica). For the Kapittha 
fFeronia Elephantum), the seeds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 


claps with the palms in a decoction 

of eight roots (A'sphota, A'malakf, Dhava, Vasika, 
Vetasa, Suryyavalli, Syatua and Atimukta, i.e., the 
Jasmine, the myrobalan, the Grislea Tornentosa, 


the Justicia Ganderussa, the Calamu 


Rotang 


the 


Gymandropsis Pentaphylla, the Echites krutescens, 


and the 


Dalbergia Oujeinensic') boiled 


in 


milk. 


The seeds should then be dried in the sun. This 


process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil, kinally, 
washings of fish should be sprinkled, and the mud 
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should be beaten and reduced to a thick consis- 
tencj t then the seed 'previously prepared should he 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipurana adds that the mango is specially 
benefited by cold fish-washings ( 

Agnipur&na). It will be 
seen that these elaborate recipes are empirical con¬ 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in the mixtures and infusions 
prescribed. 




SANSKRIT TEXTS- 








Extracts from 

RASARATNAKARA 

TOcmqKig^ai: srfarT: i 

f%ef nf? 

faforg^irodN vnf%?r^ i 
fcf 

^srtfa *j^isra%?irg^rgT n $ ii 

TisrraAfaRn I 

<rerruf«isikT%*i siftfa?r: i 

qifari: 

mtifh mi fagt^r qrwni u ^ u 

wmtf*: i 



4 


HIHDU CHEMISTRY 


'-f s_-* V, 


*, - 




/N / ^ >y r 'i 


1 V »' S / *■ '' ' - 


* * r 






7 ^ ^ \ J ’ ' J 


farra faa *ffa 


# • • « i 

afanr *fern 

Clift fa iwi fag^ M « * 

fawa fa?f 

qsfat q^sits^rq?: i 

qiftfa «TW*$$r*TOWT « 8 II 

'-J ^ 

^xjfa: i 

%?WT3j*5rw*r gz^m 11 * n 

fawa f?N qr?«fc3* 

^qTfarf ^pnrc^gn[ I 


* Agrees nearly with Rasarnava ; cf. Vol, I. Sans. 

Texts, p. 13. 


t crst is the correct form. 
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Wi: I 

wiwir^7iW 5 f wzfh ii n i 

faults: i 


\jrHsr: hs? i 

tfgm: stoir% g^cn%5T n ^ h 

i 

simsr wfcra i 


* The text reads qw, which is incorrect. 

A 

t This verse also occurs in Ras£rnava. 
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HIT II m II 

«J fael qfaaftltH 

TO ^rmt^SltaT 

$ • 

TO3" Slfjl WUf%WT II ^ HII 

*flrrare*ra«v i 

Ok s. 

STCTOI* TOigSf ^WteSTfaffi^ 11*811 

fufwrf ^f«3UT^ UTfH?TO ^3lfwRT I 

HWT CTH^ Href tan^ra H HTO: II * H.H 

^ TOI3&HTT 

qt TH ^Rciw 


* These couplets also occur in R. R. S., with this 

difference that in the latter «ragnc has been substituted 
for *ns. 
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nftiwiripp? 


to *nftasg*f iRiff? % to n 

^bItottowi n ii * 

RfiS^^uwit ^ftroN i 

n hhh: ii*$b 

^TOpnrwre m*& ferteTOnfifa^ i 

W?Bt 5 fau?rf?i to *$vi g srfro^ ii^u- 

wfaTufe^* htstto 3izferar?i i 

^ceTlifH^lt TO TOmUHWfaH^ II V=* 
izww ^ ^ *fa?r gstf* ^ i 

* 

Tirfira sifaiTO^vr nifa[ k* r , 

f 

gwforan^ i 

?n^^f?r to f»TO^ M*n 

HTf%3fTO*JT^Hf%fk: i 


Of. Rasarnava, Vide Sana. Texts ? Yol. I., p. 12 
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TR3T WTf^rl Wf I 

«TT^T fWT vm ^THT MS# 

\ 

WTrf *T I 

w ^fefWT* TO?r: # 3 * « * 

tssrto*! t 


fgw^f fsni^ST I 

gsr^Rjng?*? mfarf m * ii 

^rfwrf ?|cfi*|pi% I 

^5to^ww* ^ira *r*ra:» ■*!* 

ftaqrerepi i 

ura*us*a rnfars^ i 

w ^wrafiil ^far^r: s $>a ii 

WSfSW I 


wvrit^r qirrcff: i 


* Of. Rusavnava, Benares MS. V. 37—38. 

t Cf. Sans. Texts, Vo!'. I. p. 12. R. R. S. Bk. ii, 
103—104. 
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fIcT. *s9Tci *TO ocT. II II 


# # * $ 

T*3I qTe§IHfaTS!*ai*re: I 

fqi u^f^rfk: #prr ^aOTHTOCTfcre: *k°i* 


HHl^T trfHl^ vnq^?[ i 
TOTT^ *P?PSf I 


qfaTTWttf *GfI^t qTH il *{\ II 

TOCTftstftrfrafrftr: i 

!) 

m%5T q# 

toN fsrercn ^ *h*ht i 

s 

TOTORT fsT^fsrl 5^‘ 
rlT^ *n^fa?T%ST II || 


* # * # 

W*i ^rsrT^^JT^^?! 

rlK I 
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^ si /\^ s^ *nj- v ' *' 1 ^ ^ n >■ »*- s> v* v '*^ ‘ y-t /\/ s.' > 11 

iJcCTfa 

*t*r i 

snsTsrpm qftwififTOf 

?Nitc sncTf^ro^ ii * * ii 

*f?r **rc»rat *sr mxm- 

* 4 

*rm fsnta: i 

’srerat ^rwrf^^TT snwrerm: i 

^ttt!^ «rqnnfa 3iZcl*Fq i 

finj^cR ^fo^nrqp^ qfw?- 

ll v II 

^TTWTT^fqfq; | 


* * ■* * 

R’jnqnfiirrT faifrgj*mt qHif mri 

*n^n suTn^ntf^ciH n»« 

* * * * 
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^ , r -* .-h , , . , , i \ 1 ^ ^ 1 / \ ^Ny^-' v j ' r ■ 4 ■ ■ ‘, *■■■ * '■ ^ - » s-*y y"* ' ’ -* * ^ ^" * ' "* 1 ' * •’• # 

* 

feuifasTftwi ii $ • i 

Tp^m wi|*rt Ow<r 3 *[ i 

z.'&i gTWRc 3 *n*Trr: v^u 

\r%w wrafl^ fesrew^nsRirfi 113*11 

* • * * 

mwrac* uwifa 1 

^g^g^tihr fa^ntTi ^ toawi 1133.11 

*3jrt g ipnil waT fs: 1 

fa'snnn^ itpiM ^ n*rat: 1 3 311 

^^c5tt g nto* R^t 3^’ 1 

^I%rr ^ SCIT €twrl^^T^T 113 8 II 

^»tr gmfwiT Ta^fcj, 113y.11 

cr^ izif g^fsf mms fsn*n 1 

ri^rir 35 ^‘ ^ 97 ceiT f^f*ff^i iicru 
W caiT ^ 1 

IIC^H 


* Cf. Ras&rnara. Vide Sans. Texts, Vol. I p. 4. 









2 


HINDU CHEMISTRY 

■ ^ ' ' J ■" * " L ' 'l .1. - L M ‘ \ S k \ t F 1 ^ \ / , ' . . 

sTgf^jmnf?r ?ir^m W fqfsif^cT i 

g£ m qj?«rtna qtrfc^mro nc^n 

fq<ftaqq£tRT: t 



3 qf qqT^ *cl^q: qqRqi: I 

srm^fagjt •irtt^j *ih*: fisra: i 

TRrqwifal fq^lT^i^ * li 
"qftaRTT^ <331^— 

o 

*Tg ^si vraiqq?«i: i 

31 qft^ 3 ?Tcim II 



HINDU CHEMISTRY 


13 



sot sot %% ^ws sis sss: u 


* * * * 

s^isi wfasTsfa OTfam szsfss^ i 
otsot!s s wsifto: srat WOT 11 

s^nsssssnsf f?«sT srst wsr otit i 

^3 

SSSSlfSOT SOT5OT c3 WS OTWTrnf 11 

stazsfa^sis— 

\) 

SIS STS WOTfas * # # 

* Nl 

faifsOTiss s fas sotot n 

s sots— 

sfa gsrfa $ sfa ws&OT wfassr% i 

fag st%g *sssr sssi ^ ii 

SlfaOTSS sots— 

* * 

i 

^ssrawrusntf ^wtC\ wsvs^ i 

fstfsst wototi w OT^st %fs it 

OT^ SIS WOTOTS WWT^SROT^IOT I 

^nssifw s gOTOTsis wissi^ 11 
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* x /yy K . *y ^ * ’’■ s 


^ l /- ' f 1 ■ 


iprvtf ircrenfa ^n^jssj’i usit win 

TOtq*TOt*fa fa* *«lfa«»l II 

•nu trarcfaiwi \ 


i 


* 


* 


# 


# 


urci gfsrew^a pn^ urn ^rn* \ 

fi^ TOWlfa USUfafa |I 

TOtnfivnn: *ntn vfmr. » 

grator. muftare ’HT^f’ri fcraf^n: w 

^fe^si iftiW i 

WR ^tenaifal fa**l M 


i^uf’u fafaarfa 


# 




$ 


floAtra* w«ell W. RTO OTTOIH II 

*srata «*w 

HTOfacaT WOT HWW. I 

qzsi' OlRmni II 

9 |ffll^f'«! 

RW?ITfH *T WT. HT^iT^’T W&{ 

wrara nwisrar: 1 
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TOfiifa *r sjto ?t n 

•u^itto faro i 

ziwti ssg^ to a fir u 

grouses* *t ^ irororfawi i 

srfisTRV^ To fTOH *9te9?TO U* 

w<ft *fter*TOnfa TOftfa: i 

fai^nTO, qiTOQTO, *3}TCTO\ TOTO\ 

*TfcrqnTO\ tototo*, ^faiTO*, TO:qTTO- 

to\ gq:qi?RTO*, qiTOTO*, froraqrro*, 

qTO(?)TO’> g^TTTO, qr*®qro\ 
qi^ranTO*, ^rfiq^twTO*, TOTOif^VTO’, 

vj 

^tto*, Tfnarqriq^, qr«(?)«i3nrq^* *rfan- 

tt, ^fRSRITO*, STTWiniTO, SfTfWTTO, 

TO qq^ ^3^q^ans[ 

q: to«ih 3 to tto to: i 

/ 

* Cf. Rasirnava. Vide Sans. Text, VoL I. pp, 17—18. 
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v . w \ , . 0 * # ■ / t - ^ * v ■' v A, * \ \ /s ^ y n yv j \ ^ ^ ^ / \ ^ •* X y * /\ / w ^ 


jjm wrena 

wifefjrewafaaw: n 

fafata ?§W fago*|*rai 

ata* \ 

iiw?rei fatpteaa 

aar 4 ^ faftsnf*! sia<[ 11 


aroniN fafa*t aaa 

amfaaT am faaaa^ i 
aaffwnai a* 

*s 

wrf^?i a^ ^aateato^ 11 


afrfa imraiara aaa^ 
warat^ maaasaafai^ i 

awnfaat fa^ai^afa 

*4nafaaUfa faa na^a n 


U*T HHT^ia *W a^r 


* The text seems to be incorrect. 
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fkuir*n u^- 

fafaiR W qfarf^FTCff i 

JTTsrt @ni?rer rw 

gwmn*T qfzwi ^ rjtot n 

fNt: rrt^t?[ 

WIT RtefaRUfaRTWl » 

« S» # * 

*fa i 


extracts from 

RASAHRIDAYA. 

A = MS. from Nepal. 

B = MS. from India Office Library, with a commen¬ 
tary, named “Bdldnvayabodhikd.” 

V « MS. from Benares. 

#tarr: i 

^fsnsTl wrwtjftgaj: i 

^rt : 1 qgfwrt : 2 3 * * qnf^r% grim^ 8 « 

q^ftf^qiasi^QFTT* 

(1) A reads mar, which makes the sentence in com- 

I 

plete and the metre defective. 

(2) A reads which is a tautology as well as 

a grammatical error. 

(3) qnfafft artfnn is the variant in B. This is a 

r 

'defective metre. 




HINDU CHEMISTRY 


\ ■ ' 


19 




^ - ~- ■ ■ * *' V * \ * ^ . * 


WcST g 3OTfa€f faqxaiS ^T^iqy WTfi: 2 \ 

nfmn ^tqr^ *r wi* faqafa m wt ^?r: 4 h 

TOT^stfa^n? 5 siV zmwm i 

qrq?T^r: 1 

^Rf:qfq^?^wni5 8 q^ifgRriT«rfs!9HT^in«fn* i 

x 3 

^aftwfafirarntt 10 %qt?r^fwwaftsiraT i 


(1) A reads ^fqffe*[. 

( 2 ) faqiafo «iT*mr is the reading in A, whicli 

is incorrect as well as defective metre. 

( 3 ) A reads ^ tutelar r. 

( 4 ) A reads ^j, whicli is a tautology as well as 
a grammatical error. 

( 5 ; B reads «jengsre f«r«N, which destroys the 
metre. 

■1 

( 6 ) B reads g, wherein g is redundant. 

( 7 ) B reads €*T flJigwsf 9 f<uf 5 T*T*r» which mass the 

metre. 

( 8 ) A reads 'q*f:ofc??ixpsF, which is a defective metre. 

( 9 ) B reads ht*i:, which is grammatically incorrect. 

( 10 ) A has gqfavrrfvnjzgfefl, which is senseless. 
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- ■ . y\ /> s A #% > /A ^ ^ #<l '*> ^ ' 

famfcm: ^rer^tafMniB 2 1 

^?rcf ivrfh <a\ts?n€tsfa tn<?fts*ft 5 u 

usira 4 fs^if^f^fa^ifa^Tqzfa: i 

•w> o 

H#ta mw: 5 # 

<1 0 

ftcj^jii 6 fiimfnH: 11 

\J 

gfelfotrafo ^[fi: Ut# clftfqsfiTSWI u 


* 

(1) A reads nfara which is incorrect. 

(2) f*mfn?reqiq[fa*ibir:, an incomplete variant in A. 

(3) A has an incorrect reading—qi^sfroqqisnq’t. 

(4) This verse and the next two are not found in B. 

(5) A reads qq??v:»mT, which has no sense. 

(6) A has ^tq«ina. 

(7) A reads qn^qgtf which is grammatic¬ 

ally incorrect. 

(8) The word is not found in A, thus making 
the metre defective. 
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(1) A reads which is incorrect. . 

(2) B reads sisjfa. 

(3) is the variant in A, 

(4) A reads which seems to be incorrect. 

: means by seven mentioned below. 

(5) A reads which is incorrect. 

(6) A has firo*s*rawTfii?rcT i ^*rreifa f* sircsf<r» 
which is incorrect as well as defective in metre. 
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ajawsr wfereTHST 1 2 3 4 5 %h ii 

[ tfair—*W 

^Tsjfng s fTC*rarar3*3ifem^^ t: \ 
^«iiq^rai%f^rrT: ssn^rwj» 

’STHt?! ^TT^Tcr $$vrarafiraiT- 

maim >9^r 6 7 fag^rTTfarar- 

fa^TS Tffl^*Sc|rr*r i 


(1) a variant 
in A, which has no metre at all. 

(2) A reads itflWTfaaT^JWT, which has no sense. 

(3) f?ra is not found in B. 

(4) A reads *n^gr, which seems to be incorrect. 

(5) is an incorrect text in A. 

(6) A reads ?B<gi which is incorrect. 

(7) A has 
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to: 1 

TO (91T 5f«T f\c£ TO*[ 

^*TO%*I i£i; s II 

[ftal—^TTSTTO^WTO—] 

f% 9TOi353i*l 

TO fw^ 4 *niTO*T3[ TOl i 

TO TO*t 5 f%5*wtf 

WTO^# ssrofa it 


(1) A reads *fiftg*twwt?T*nri»it W 

(2) A reads a. which is incorrect. 

(3) A reads qra{. 

(4) A reads erroneously *i?t 

(5) A reads B reads farrow. Both 

the readings are incorrect. 

(6) A has <rcsi*nr wfir^pf, which mars the 

ttS^: 

metre. 
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>, f * * 


* *1 ^ ^ ■ 


* > * 


n A /n /\A f ^ A/' A 1 2 * A/ v A - \/\/\^ V \/v‘^ A /v ^ 


^ ^' "S. r > ^ %i 


^ v \ / 


r" \ J ■ f 


sanfar fasai *|fi% 

fTH: TOM alRWlf^H II 

[ztat— aTremrof ^rcfa*n*Hrr^-^] 

toi trafar f^TcTTt fasiT^ str^n: 3 11 

[itaT—* t% fafstown?-—] 

faf ^tt^ei ^rremsto 4 5 1 

(1) A reads ^%^3Tfwg% i B reads 

«l^%?ISW5RWt^Tg5 i 

(2) A reads which is incorrect. Tbe word 

^tai^5 is not found in B. 

(3) WvfHsiTT^T ’BSn is an incorrect variant in A. 

(4) A has q?t which is not correct as 

it destroys the metre as well as the sense. 

(5) A reads qf^far:, which is grammatically in¬ 
correct. 
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®T?nf5iftsnTTS—] 
^sjgfri $rcnif i 

wmi *m qfat 

fanrr 1 2 3 4 ?rar to? fa^mr 5 it 


(1) A reads which mars the metre. 

(2) A reads which is incorrect. 

(3) ciqi is the variant in A. VfHpwVi- 
^iqf is the variant in B. Both the readings seem to be 

incorrect. 

(4) vri TO fad is the reading in A, which is 
incorrect. 

(5) A reads which is incorrect. 
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* w# y' v y^ y/v 


yy y ^ v> v/ ■ 


x /\y v> v' / v/ y/y^\ 


[ihffT—’TOnrofcTOwfTO TOT*—] 

arow** a^rn 1 <wm^,«iS 2 <**1' 

if* tw . ^ wrot tr*r: 3 4 5 1 

[ffatT—TO tf^rTCTOSJHTTTT*—] 

TO frot* f* TO 4 

5T TOlfH TOT H TOfl 5 TO: \ 
TOSlt f* HTOlWt 6 7 

faf^Tfff TO sf || 


(1) TJTWlfa WSTCPji is the variant in A, which is 
incorrect. 

(2) A reads faj^nr: 

(3) A has "S5, which has uo clear sense. 

B has which mars the metre. 

(4) B reads fasraR**ra<tf, which is not correct. 

(5) a reads qqr which is grammatically 

i ncorrect. 

(6) A -reads which is incorrect. B reads 

which is also incorrect. 

(7) A reads »TT*7ht. 
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- yN.* ’i / V - V/ > * V 




' * > * *1 


v.# ' / V/Vi. 


»WV' ' 


[stan—gtfr Tt 5prwwrf-| 
TOm^Usrs&TO sitttotii: iifafem^^ 1 2 3 4 5 6 i 
sisra HTT^tf 2 totosi 3 TOsirram 4 n 

[ztan—] 

sftmfa <?t^R to ateiN 5 tohtto 6 f 

^ *frfa^^n 7 8 tor vzmfa tiNN« 

[ft^TT—^^Tf%^^5t«T ^ITfWWT^—] 
cT^fer ^ ^%»I ^rf TOT I 

^Tfacwfa snaN n 


(1) A reads ei*roneously flfafarflr ?H^IT. 

(2) A reads 3i^rcn%:, which is incorrect. 

(3) A reads qiitratra. 

(4) B reads wn*lF*ra:> 

(5) A reads «?1 ^b 

(6) A reads mft which is incorrect 

(7) A reads which has a defective metir^ 

(8) B has omitted ^sit 
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[zfaiT—f—] 

31 3T 3T TOTO53R ^Tfxi 1 2 l 

TOTO TO ^T TO* 3 T^ SlKtwta 2 I) 

[ftan—^ froit —] 

$feff 3 TORuarfastf mM 5 q **t W. 4 ' 

Ti*i€sTOtf*r g stefar ^T$f %^: 5 it 

TOtfa^tOTf^efsSwfa^rm to i 

fwftro g tottwI fasifn n 6 7 

[l^?T—^TOTO*ft faTOTO—] 

cHTO’^froifa: €te*&ro**reiciTOf**iTfa: t 


(1) qn^f ^T q*m*iqiT^»IT, a variant in B. 

( 2 ) ^%f?T f% T€T9% fa?JT?f, a variant in A. 

s 

(3) This is not found in B. 

(4) A reads erroneously 

(5) A reads >*Tgfa*i, which is incorrect. 

(6) This sloka is not found in B. 

(7) A reads tUT^r. 
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[fNii—gfzri^Tgii<g»n ; f—] 

ffor fqfigfai^ 1 2 3 4 5 6 7 i 

TOfa*5Fltaf5TWl h 

Litan—sTOtcsftRwre—] 

^t 5 * rnfacf i 

fagtf wba 5 ^rrcr n 

[^t^iT—fWGTOTO—] 

^HRURifsmcrassra- 

^rnfanm^^fsiarreTif1 


(1) a variant in A, which has 
a defective metre. 

(2) B reads $4. 

(3) A reads 9lfe%, which is incorrect. 

(4) B reads erroneously *ra« 

* 

(5) fag^f % a variant in B. 

(6) The word a? is omitted in B, which renders 
the metre defective. 

(7) A reads *Pfarfwf«:. 
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. % v \ y ^ - ' / ' y f y y *''■■■■•* " r ^ ' ' ' ' ' * ’ 7 ' * ' 

l itmi —] 

irarercinV 1 2 fa$fsra*TO 3 4 5 (б) *R:fcn?n% i 

* 1 %^ si^t II 

[ftan—rn^nguY^t: grami^—] 

awsi: xfam *: 8 uotI ijw^fwn^rm: 7 1 


(1) A reads which seems to be incorrect. 

(а) A reads iNraftW, which is incorrect. 

(3) A reads farawt. B reads Both 

the readings are grammatically incorrect. 

(4) B reads which mars the metre. 

(5) B reads jnai f%, which seems to be incorrect; 

(б) A reads ?finw£ TfafNi:. B reads 

We have adopted the above readiug after collating the 

h 

texts. 

(7) *}faranijf*reirci:, a variant in A, which mars the 

metre. a variant in B.* 
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mfwfa g ^ TSflUagfl* 1 2 3 4 5 6 7 | 

qzsf%?i rr?t tigf ^faysrrarr gref^pitafirwi :i 


(1) A reads g[Wi B reads gftnjf, 

(2) A reads Ufa-?*). B reads 

firH3*nf*ft shu^, which mars the metre. 

(3) A reads tost, which destroys the metre. 

(4) A omits **t. 

(5) A reads s^tvi 5?tw, which seems to be incorrect.* 
B reads ^Wif. 

(6) ^*n?fa(?)*fa«t wq **:, a variant in A. 

(7) TO3T<33?t> a variant in A, which is a de¬ 
fective metre. The reading of B, which we have adop¬ 
ted. is also a defective metre. The word ^ or 
should be added after the word g*w. 
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[itaT—’awroiv—] 

nshi ssjut fag’s sMi fV afa g i 

15^ 

^afwfjTw: ^f?r H^nfai 3 n 

[ftan— h^tt TORiCTiffereMTO-- 

wnr—] 

trar^jtf Hft H^T^Tsr^ti ^f?r: i 

SW g w 


1 m ■ J !■ I II II J ill — L ■ g " ■ I t * 1 1 — TJ I ! ■■!■ ■ I I rfgiaa M | . «J> 

(1) A reads aSt»$ g. B reads ^gW %. 

(2) a variant in A, which seems to be 
incorrect. 

(3) A has arcfh ^fhrtfar gtsnfa. B has #fTf»i 

Both the readings have defective metre. 

(4) This verse is found in A after ths verse giTar 
g^gfirarTfa: &o, (vide ante pp 28—29) and runs thus :— 

gT3T i 

¥?lTrg««i g an^g n 
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^ V'' Si * sy - ' ' ^ ‘ ''S' -■ - > H/'S ^ 'V y ! / \ ^ v 


- S y* ^ \ \ r " ^ ^ y s » \ s ■ y > ' * /\ y x y x y"% r > y ^ ■ \ y ^ ff , ^ g ^ ^ ^ 


*raw: u^r: i 


[ i^T—itairatesflRT^— ] 

*f?r **jtftr t^r«fT «r ^jrar^wfa t 

ftW ?fc[ cffafori 1 Wf || 

[ l^fT—5$fW5n?l qfrpf* 

«T*— ] 


<TO ftSjfaTOH 8 I 

Os 

fefotf IW ss*srt ^Tfa^fa 4 ii 

[ ttsn—wssNnwHJra— ] 

^r: h^S: i 


(1) B reads ftd fad which destroys the metre. 

(2) f*i3^3 fafffa Ts:, an incorrect variant in A. 
fag*ft fa*$* n^, a variant in B. Both texts are col¬ 
lated in onr adopted reading. 

(3) TOfil Jlfa^T^JT, a variant in A, wherein the first 
term seems to be incorrect. 

(4) B reads *r?R[ instead of This is in- 

ft 

correct ; since it contains two negatives. 
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' ^ - 1/ \ p ^ - - ,#■ ■ il - ■ \ ^ + k,V :, * *■ ■> *„*■'•* v <. r r ■ ’%> - * J * \ *. > * ■* ' S ' " % ' - - '' ? '■'■• /S 

^r«ssnqcif: *rter: 1 2 u 

1 €hw—] 

*ram 3 4 1 

sift u^ifa 8 **ra*nfir ^r:« 

s> 

[ it^T—— ] 

^ 3I*T 7 fejfcl 


(1) ^jojnq^qeifjf, a variant in A, which is incorrect. 

(2) A reads ?fl#. B reads w^ 5 6 7 !^ Both 

the readings are incorrect. 

(3) A omits qn*i, 

(4) A reads which mars the metre. 

(5) A reads ^sre;wlta. 

(6) A reads ^3itr s which is not accurate. 

(7) B reads which destroys the metre. 

<8) B reads which mars the metre. 
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[ ^TT—saw— ] 

rn^nrotagrsrrau 1 ^ i 

A 

Cjffg^ ijfrTH^ ?fat II 

[ Zt^rT—— ] 

wrTOrt ^fsrarsTgsdffSifastfa i 

«reg Hwfare^nn: ^m: n 1 2 3 4 5 

[ ^Nfti— sftWSTTOITOJn*— ] 

^sri w&? 3rii 6 grtsnrT^t ^r i 

sftag 7 sftTflRnrT ^ ii 

g mwwnwnfkm «*fu: i 

^prefri t >sim g^% wtOi ii 8 


(1) 13 reads ga^t^if*!. 

(2) B reads si’snrft 

(3) B reads grfti<Tt ^^fl€ , sft, which is incorrect. 

(4) This verse is not found in A. 

(5) A reads Jjsqfanta. 

i 

(6) B reads ^wgr. 

(7) A reads fsR^. 

(8) This verse is found in A only. 
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] 

fare’ h^khI: 1 2 3 4 qira i*n*rai TOwfh 8 1 

^HWN ;j XJ^lfrl ^iTSff sm3WT*R*IT II 
[ ifaiT— o^T^— ] 

H^^rafa q«nfc?t ^vrorasniit 5 i 

^5«srf?r *rc: 6 ^irftTOf: ^ i ^sufr ^tS 7 «i 

[ ztm— aw— ] 

w: jmift fam^m i 


(1) A reads q^rciqr. 

(2) A reads ^3i?qf?T s which is incorrect. 

(3) A reads 3m?nd, which is incorrect. 

(4) B reads T^pSi:, which seems to be incorrect. 

(5) «t^: a variant in A. 

(6) A reads *i*f:. 

(7) a variant in A, which 

mars the metre. B reads wherein *fa<T; 

j> 

is incorrect as well as a defective metre. 

(B) B reads qqra 
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[ z\m— '?n^rsit^«TinT— ] 

H*pcf=niar f«rH 1 2 3 i 

WTrf ai^sift *^5«ra^ 4 5 6 u 

[ ^twsifaRHn?— ] 
mifn *u^ft ?ih *fwr ^ qiqjfMNKi : 51 

O G\ 

I 

[ ftar—?w*— 1 


(1) WT ’Sllfa, a variant in A, where¬ 
in the last two words are superfluous and incorrect. 

(2) B reads agyfq Rftfoni', which has no sense. 

(3) A reads «f*. B reads ^r*T. Both the readings 

^ r ^ \l J 

destroy the metre. 

(4) A reads 3 % 5 *f. B reads 3«ISR|. 

Both the readings are defective. 

(5) ^ :, a variant in A. B 

reads ^faqiT ^ Both the readings are iu- 

correct. 

(6) B reads f%w, which is not correct. 
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qiq^tfsif^Hinftragferi 1 2 3 4 fafiTctf?: || 

[ fteiT—— ] 

1&1 fa T^qft 3 qiqT^ I 

w' sw m ^?ra 5 n 


qqnrqsn vzg : i 


^ ^q?nifqqTOwa%qf H 


I 


(1) A reads T^T^, which is incorrect. 

(2) gfetf, an incorrect- vari¬ 
ant in B. 

(3) A and B read which is grammatically 

incorrect. 

(4) A reads <hs«. B reads »?' Both are 

unintelligible. 

(5) A reads m ^r. B reads 
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srafa w. 2 farciriwft wsna: u 

t- 

[ —*ro ^nTfag^^*wir?-— ] 

tot *a*ro3^Wt TOffoT H^raw^reTO 8 1 

*rcn%retg: %ifa mtfe*: gjin 4 a 

?N ^44bi^Tf^Tmf%WTOTW| 5 » 

u*fai 6 wurat ii 7 


(1) cjisr is not found in B. 

(2) q sigfh sta^qqr, a variant in B. 

(3) C reads VRSWSrqiiwiTT. 

(4) Of the latter half 0 has only qv ^|g;. 

(5) C reads which seems 

to be incorrect. Gf. Patala I., in which the following 

-a 

verse is given:—^Piro?i^qTfggrani«T«w^TTvg^fraT5iw311 

fqgfSq uinqiq^n3ffh*n«mT^: u 

(6) ^f*i*rcB ^zfle^T is the incorrect reading in C. 

^ * 

[In the case of fqfVRRIW w: vz^teiT: i. e. collected ^s— 
mercury, minerals &c. and gf^qr is favorable ',. and in 
the case of qiTfiprei? K€T i. e. lifted up the earth.] 

(7) This verse and the next are not found in B. 
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^rfwiiaf^siTHTJTTUTftr gsnSt*^: » 

[ zfar—3f*cif ^RT*m^ ] 

1 1 

h^ 1 2 3 fqcf%?T3rT5T fn^iftf^: 3 n 

*tht sr^f^St: assto^ 4 5 i 

Sif ?: 3 rTSfTHrt: *JSTT^ II 6 

TOT5iIH^RTT T%3^^ f^SSmg ^JT I 

f»ff^f q *®?rtf TH^^THarTtq^ H^rq; 11 


(1) C reads «tg t, which destroys the 

metre. 


(2) C reads WFSfHnfa*, which seems to be in¬ 
correct. 

(3) C reads fatfwgt wra?*Ttfa^:, which is in¬ 
correct. 

(4) C has which is incorrect. 

(5) C has $ri, which mars the 

metre, 

(6) This verse and the next are not found in B. 
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I 1 


Pig I 



(1) MS. A ends abruptly with the colophon, which 
runs thus :—tftr ^5*9- 

i?qif*faf?ra*T: vz sr: il The author’s account 
of himself is altogether wanting in it. B has w tf?i q^rqt- 

ntft^wafl i tfa 4tini9TOtariffiwi*<- 

fa*iT’fsri <wsi ’sfagwsjfarfamtrt .^rsit- 

**?ritfirarT^n«it winterer* q*tefihi}s**te: i 

*fa u 



Extracts from 

KAKACHANDESVARIMATA. 

ft 

ciT: ^rfan: i 

^ w: ^ifSjgrra i 

wTO^ilfeTOnft it ? n 

| ™ B wB t!K ^ ^ ~ n C a ’flmm| 

stfrotroreTO t 

wrot ^ ii ^ u 

TO^'t ^ro^nrf ^ ??m i 

*iTOTf^raT ^t^tt II ^ II 



(1) The text reads which is incorrect. 

(2) The text reads which is incorrect: 
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*rrfMta<utferm» 8 ii 

to: %f%TO?ifcr g^w. i 

%f%*<3rfirT gwi t %f^3U5i if $5§ft n * » 

6 

'wfaH 1 2 JM ^ tNwfa^twi i 

<4 s^t «f«f<TT # A u 

arai«§rfag2T ije^r nnvmnN i 

^rr*^*r?t g S*it h «n 

3fT9r^Wsaft I 
^^T5fH5fimra S^Tfar SJefiT II c || 

^ ^rra%a) sMt i 

%«! %h: ^reifxtsit« 4 n 

^nsrifasTftinr w: ^^rrohiJi: i 

^ ?r*f?i ^tt%*t to: ^ ?ij[ ii ii 


(1) The text reads f««i, which is not correct. 

(2) ' The text reads which is not correct. 
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fsfi $ra?<in: Hfi^T: toiw «(f% sfa?: n ?? u 

^ fnSt I 

\> 

g WTW% II ^ II 

TOSTfa 3 JW c 5 f ^T^^l’f^ 1 2 3 I 

stotto tjft fa<a: TOif^rerorc:: i * 3 11 
gTOt fim^: irrat faTOncft tow: i 

s 3 

TOtfgTOs*^: TOnsit *rai* g h: ii * r ii 
#tt snfrotf to ^TTTHTg tfiratfrog i 

T 

TOig TOWTg fro: HHit ^r: ti t % 11 

HHlt ?FTTO\%cr: » 

5^qr?f * ^T^TfH ^TTOtHrafg^TT II ^ I 

TOr^i’T w. i 

wfrofiiwifferai 3qifrTOftOi$ II t'S H 


(1) The text reads which is incorrect. 

(2) The text reads ^iftg, which is not accurate. 

(3) The text reads which is not correct. 
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^ fa sffdf?r ^df?r s: i*oi 

sfirors?^: 1 

IRunra *kt: ^nnTHTnmf?^^n: n ?o 

<siT*m ifi^ gore sit ^xro^T: n n 

vz*n t g *mfm 11 11 

at i 

fara*si*t ?i 9 T 3 11 * * 11 

sf?r xfiraNi^siffom nsro: xizst: i 

^snsrsxirt <sst^ i 

3TO3R3 I 

^w. HP^it Sfa xrc^ssrc: b % n 


(1) The text reads q«i5j^ii, which is incorrect. 

(2) The text reads fa' fflfa, which is incorrect. 

(3) The text reads which is incorrect. 
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*ftgfroanf*r iran^ft: i 

?nOT«5} ^ ^Itot^ tot « * ii 

myror q% i 

tor to ii ^ h 

«ITOfiTTOfao3Tf: *H^T *TOW TO*i | 

*TOni ?G?^rHcq W?T3W II 8 II 

TO TOlfN H f^TH^irT^T I 

*|tTO9 TOT^ I 

=SW ccf 3JTTOT* § TOTORT fTO fnt H * || 

TO*nftr totto ^gqi Ihihtoitto^ I 

*T 5TO fTOT fafTO «tlTT: ^TUR TO <q B 4 H 

TOT h%ht: I 

^ sfr{ ?l II « II 

• * * fro (?) 5TTO?ftfq TOTOJ I 

^ qif^f ‘aT^Hf^iHH 11 c 11 

TOlf^T H ^Tvr^ TTTWl^T •T’CT TOT I 

fffanrt ^^Tfq qf^^T: f^?n: n a ii 
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rrerm fa *%*£ sresfifawr. 11 11 

wa: n?r i 

inT^r sircwpsr ^ 5 srem*rg , rra?i 11 w 11 

sat fa*n T*rer *ircw firm: n ** n 
mfar ^ s*nt*r *raT snsifo ^tostt: i 

^ ^9i^t stfirss gj faf: ii ^ n 

9W?te' ^ ^THraTrf ^filcf rt<* | 

snrtN *rmfN ^mi ^OTTmr: ii * 8 n 

ft?H TOSgn? g *TC3 c[ | 

^ff^PTfi WTcf TH f^trl rlrWlc^ II ^ || 

^?f g^nz^r n ^ it 

^fasnfanrer g f^fv: i 

q^rg 0 * 

J5HJ[ 1 

?R^tg SJrl^T ?\v. h ^ c R 
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Rflf%RTT?:f%ci I 

fear u ^ u 

rtc i 

HJremrfa *jrt«N rot wtc[ u a 

^fero: ot^r nri 

^OT^iRTORt OTHT *Z^TTOT^ ^R^IOT II II 

w 

OTifanR g r’rr *jrt ng RmSI^g*: i 

*ft^TOTR»rcssRtaRRro«iRf ^ ii ii 

*35i3fafaf?r wr?f otrrttot f%RTR 11 

ott^ urn n ^ 3 * 

ijrr^jr: otto: i 

^JTsrr ?ta OTOT RHff TOTR^g II * # II 

fw S^[ ^ I 

RURST %RT H « 

RT^f 11 ^ OT I 
RPONlVS^Rn^ RH*$?X HTR^’fTW: II ^ 4 II 

W HW RTRH* rlc? I 

WT 5IIR II H.'Q II 
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v - 




am ^xft i (?) 

*h 3af ?iimi sirctfaT: n ^ ii 

tfsnsra a*r a^arrarosre^i i 
»ZW a§ ftf asj|<nm 11 *£. « 



snft^ HTta* ^jjt^ ga^i n ^ ® n 


l^?t antsaia' axw ffrsraaTaa b ii 

«IR^f ^RH^n aa H*UHTg HST I 

faw**g «t crtt a arasrua^ a ^ i! 

xfh "at ana* a i*$? tV<rta: vzw. i 

^rsnstf HR^^nfir aiHfara amaina ii « 

*i«rarera *wi%*f faatasf i 

ffftcfafapa W fi^^lftTHTf^rl I B 

'J 6 

q wf^?r ii^ i 

J 4 

trifiSfi HH^TT^ vm&{ HTWl'rlW: B ** I 

^ni i 

§^<st ^hti^ g Wte«r b ^ ^ n 

4 
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HSITfar ^ I 

ii ^.a n 

^Srait^r ant vm: hhi^ OTrafcnr. i 

sit^ faa wn fmn: 11 * * « 

*n*ra 5 ff g <gaOTTW ^ i 

g fijsra tfsqq; n * 4 # 

^tsRWlsft f? srmtf *sm: 1 

'SRCTT^f ^H^lfa S3T *511*13 gf?H II ^ II 

ira: ^t 3 T1 

g? t tf^Rgai g *Da%sr g 11 =i «= # 

SefTHT w: 1 

^ 4 

^ wmra toit ii *& 11 

4 

QZT 3 ^TOf« 5 W 1 

S 3 % 

g cfi^*l ^OTenf^I %qtg n ? • 11 

?|tnwT^ fTO siHR^g 1 

STTcf * * * * * 

?f?r q^r; 1 


Extracts from 

RASENDRACHliDAMANI. 

S ^ ♦ 

sttan: i 

^ pr wi?r ^sr^ 1 1 

<l^T fa^Slfaanff u 

q<j *RR ^ WfrT cfTO II 

g ^r tsrfa i 

^g^T % 4 ¥ *Rrari *sfa wsg 11 

gjg^fft^rrfH *ig ^^fcgftTTfa 2 3 ¥?m i 

vfw* ^=3P5&t*: 11 


(1) The text reads ^nj. But TO**qg*3 reads gifs, 

4 

which seems to be correct. 

(2) The text reads ?jffft, which is incorrect. 

(3) The text reads which has no sense. 
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s/v W'i' w w w 


■" v > r '> 'y \y \ / X jf"v *■ X,* X-* 


V.^ ^ ^ V V J x X / 


X *■*■ X /■ v + t ^ ^ ^ 


^I«Tl *1H WTrt fw ?<JIJ I 

II 

n?m gq^fa: ^fl1^®itji!i?sQm“ i 

a 

^rl 53 l^ 5 f 5 % fi^l^* Hr\T{ li 

fqfaqq^fatf <n jt ing^iiN i 

fa^T 32^13?* 9T3<T gfiqfesjfariH || 

*r ?rq gzsTOnr *r?mTSTf?T sslqf i 

^q^ta* qTf^^msw: 1 2 3 4 5 ii 

TO ^crer; 5 qn*qf qtf^nfq *i ssjq: I 
<ra^W«’W. q«5H \w. II 


(1) The text has fJisfT’ft, which is incorrect. We 
have adopted the text of T9<3r9$^3. 

(2) The text reads STftTRwrqinigW, which seems 
to be erroneous. 


(3) The text has ^ramifa S«I5T, which is gram¬ 
matically incorrect. 

(4) The text reads ffifa’ws:, which is incorrect* 

(5) The text reads f csf which is senseless. 
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* srsra 5T 1 1 

f% *§tr<m^5i 2 qTffi&i: u 

^jar *nam*n:«Tfarrn i 

^(T#?t^T%5fTftr f%5ifNrw5n^?i^ s i 

^rlfocnswi^ awm snraifa ^ * 

$re«rf*nS ii 

*nm* stot^ i 

tiw. snnNN ^(#i x^m ^ i 

fa#f 3R5T g t|^c|^5T itt* iSfe^ II 

^T8T HWI^I grt^ifa 4 ^nf%%5T ps5t^?l i 


(1) The text has y^TO*!*!* 

(2) is the reading in 

(3) The text reads f*»i^*T»lT*9»l, which has no 

clear sense. 

(4) The text reads otita, which is unintelligible. 
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H3i*W33i3 *re*j^l*33 3 I 

3ifei% W ii*i 3ft3gf33f nz\*[ l 2 3 n 

f3*^ 331*35*13! 3f3*33* fa 313 3 I 
*Sfa*33f3: a 3*333*31*31 3 3$<t *3*1 II 
33l *33133 *TC3 331313 33*33: I 
33 c[ 33i3*3313t 33F31%3 II 
333W f3 3^3x3 33131 33^3 3 i 
33iTf^3 33«U gZ3t33 aft^3 « 

4- 

fefwiirfjra 3f3i*[ g«rft#3 33131 i 

33^33(^3* 3T*i 3H31T fasfesfa *33 II 

WW* ' 

333tS3 3$ff3! 313T3T33 UW1 II 
3^3lf3 XW. 3^3* ^^3<[ *§^ 1 

3ll*^i!3^1^333T 3^3! 3*. I 

3^313f3f33TW! 313 *2^1313J33*. B 


(1) The text reads *fxwiifa?iT which is incorrect. 

(2) The text reads which has no sense. 

(3) The text reads which is incorrect. 
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*F3‘ Vjq^ I 

wHaq *?t<t » 

^^nnwwii* iwwunrvi 3 4 • 

f% iftnr ftnro** THmfefw: # 

famifa ftravurori' fs n*i i 

f*gf**ftra: 5 h n 

*r?r s^ifar ?:H?i^n^r^iT; 6 1 
TOTOta ntor%t^ HfR^ II 


(1) The text reads faajqftTUT, which is incorrect. 

(2) The text reads m3* which is not accurate. 

(3) The text has *PTT?f which is not accurate. 

(4) The text reads which is not correct. 

(5) But reads fa*fsf«fftn?t:. 

(G) But *wafH3^U reads 
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fw ufoltf4rm h 


5?f^5n nf*5Rtfa?m it 

fwnffr mroscfa ^ *rta?r?% *j\fire\ 

swtstot tnfnmnifMt fafa»ftrcmT«T$ i 

^Tf^scgg cj^nsnwTfk^ 

Ssr: ujntsrflr^ 11 

T*wf%JT- 

?im irenfosng: 


hftth: i 


extracts from 

RASAPRAKASASIDHAKARA. 

'3iw. i 

SW SflN f^ 3T«3»* 

^ farfatua ip* s i 
f%^i?nOT«n^2nr%5fT i 
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vrafk u^t i 

srasrarms: fer qufaT^- 


Tfa qraror: u 


wqfrf I 

asfa?m U^T qfttfsrrf: I 

^ H^niura ii 

*i^*t f% 

tfqfrf qi*S[fqqT3T5lftW I 

^TOIT *1^ 
fasiqW WT qqjlt®ri: * 

\fn 11 
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*rai faf^^iwgqrccr. ii 

*5f?r i 

<im’ ^hl*jRSTC^ «U*re#t risfa ^ II 

fairferi fern T^qfefa: i 

qTfiqt * 3T fw « 

vnw. $\w, i 

qv. vt\w. nBm^tqqifeq h 
« sm^ fcrtf^^fq^T^: i 

qR^m ^^^iqf; :i n 


(1) The text reads which appears- 

to be incorrect. 

(2) The text reads 3c3, which seems to be incorrect. 

(3) The second hemistich is wanting in the text. 
We have adopted the reading of 


6o 
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fafetfsrm 1 ^ ^ tfsis: 11 

sifari: mm* p v fafant wj*% i 
faHi^jreistfcT ^r=ht fsnrfwrfr: 2 3 11 

3»lf^% STO riW *?T I 

3if%?r ^if%?i 4 irfoswffT r 

tf^?f w$ mfkti srcwa% i 
TO§*nrafta* f% m«r* u 


(1) The text reads 5 nf«l?lT, which is not ac¬ 
curate. 

(2) The text reads fsrofarjf, which is incorrect. 

(3) The text has only which mars the metre. 

(4) Sjfa^ $T%?t is the reading of the text, which 

is evidently an error. 
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r ^ h ^ K t f ‘ 

^ ' ■ - > ' • ' ' ' 11 * ' 

4 

Cv 

m\ri£ srfsag 1 2 ii 

TOtsitfgSwqi ??cn^i^^f^vnTI I 

fa to sfacfgc5i ^ *ung*itqft 5g%g n 

fam *terr wtggfe i 

t 

ifjlf ’gecIT Wc^T « 

TO WHT^i *T I 

rl^T TO q?l<ifa 51 tfsjs: II 

^51 ^ Siwraffi Sfa I 

fafajstg toto ii 

Jifasn 3 i 

9T %ftmi ?ic!TO II 


(1) The text reads ^f^7T t which seems to be in* 

correct. 

(2) TOCTg$W says ^tw. See Chap. II. Verse 161.] 

(3) The text reads nrfrrai, which is incorrect. 
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feqqiRT USRg^ \ 

f^%ct ^ H^qfaHlfs^ II 

sirrah tRT HI^T XFffr^fT II 

vj 

*PJTT 3TZ3TT f3HHTf*I^ I 

NJ \) 

spswt qunHi iw ^©rsiTqfa^H'fT ii 

^iH5Tl*RRT HI g HR% I 

f^m wzfa q ii 

fii^m W*. T H*t falj^fri I 
rt?{ Ht 4 HigSRlil ’ftHH Htqqqj^ !l 

gZlfa I 

| ^sqff h 4‘ fa^i I 

^fR!|!?RI( II 

H^T^pI^r 3THtqS; | 
HHHHHH 3- IRqTHftTlrr: II 

HWTHSfa^ V\W H^ISBR^ tHf^rr^ II 

(1) ww*ij**l says «H 2 ^t g?rw«T. 
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^ A,^ 


V VA/V 


^ 5ft cl H II 

* 3 frot ijftat ??f g I 

*reiwfr f*Niram nftwTft 1 2 3 4 ^ fam^g; n 

STf^far H*£p*i s Z\ II 

sf?r i\mx$z: ii 

<3H*T fct^ $inj*jKl<3re I 

$*refttr«reTf\ ^ to 2 giratfmi: ii 


gi‘i ^ 9TT1^33gW ! II 

^fr? 3 KTW 53 : It 

^imzv*m 53 *nrasw» 

1 ^ 353 : n 


(1) reads Wwrf»r. 

(2) reads q*ift. 

( 3 ) The text reads ’qfaw^ ^:‘t ^ ^TTIT3?»T«?fl;, 
which seems to be incorrect. 

( 4 ) The text reads $«lfa?praw, which mars ^e 


metre. 


k 
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glfal *lfa?3fifu I 

infnwRTTOmSN ifftT* gzg^ a 

^f<T ifrrcgz:« 

*jg»rnf g iiggfa tua g f^%g i 
vigii«fira^W ^gvrmsgzg^ a 

sfa (^)HTwg^: ii 

*TYi g ang^ngw «w &*' g fa^3g i 

^crfagxg^ m sfa f *a?g ira«ra: i 
agroraing£ sn^fatfat: a 

sf?r arrasngz: ii 

*jfw g ^nfcrcif i 

^rfaeig g^ig 1 m g z n 

^ffr gg^igz: n 


(1) The text reads ^sri, which is incorrect. 
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\y ' / Ny 


s ^ * S/ VX 


w! g§ *t?fa mropftim: gzg i 
g?r HmTTOi^rf qxfa n 

*fa b 


^Jrarrowireit ^wfte^ra: i 


*n&Tci: tfira^nfa *ngpi tjy^ i 

«ngB3<tf wit faf%g ^a* Tj^^Tcr: » 

wrt ^srfa*mfa gg hc^t w nta n 
*wif ^ ana wia fpaitem^ i 

5!Wl4N I ur^ ^gft SifaaiWiig I 

fa t«sf arer mi m ama^r m u 
**(*a)tft g asaw* srraS ara fam 11 

TOOTT^WT gtjft TTff H: I 

fsrf^^n^ir t% i 

%wi«sn ^ BCTpI^ll JTW^ B 

5 
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tflfsrisN ^ am" gsftw I 

rnm% w* ii 

sfo t^f?R?n ii 

\ 

^ *fnfai(*n)T3 3 a i 

ftrf HT3^ 9Ta$«fW II 

TS^sN 1 I 

ncenf* anronrrcft wtg ii 

OT:fs5^n an *wt *anr i 

*af^m gfag^rsi g ^mx i 

numnfnnr w s^hnifa ifai^g u 

si^n^WT get; sftfa<ftsfamf?r ^i% i 
?w«TnTf«i ^^!fn *^fwprrTn: ii 

fnnf^^sT aT i 

mfwt i 

f^nfa #tfn H>?n^ gi%ri^?!T^g 11 

* 1— "I ■ - » ■ ^ ■ ■ ■ 1 ■ 1 I 

(1) The text reads TOt^Nt* which is incorrect. 

(2) ^jfijr [^irfn] is grammatically incorrect. 
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war sswffr i 

5T^T * ^ITOm f%^R*UT II 

fiRRiT *nfijri aim* gjmsi?: ^Rata q i 


manTOr imra3 u 

sifmwtfa 5 fiWT?[ gzmnr 3RU7% i 



faais g£ ^imErtl^ II 

*r%*i f%fa*u sirffNarfa ^nr^q; i 

gzmW 3^ ^Vfar aimfai ^Rsnfa^ 11 

3im*rcf ^5 ^Tferammsrn i 
iR^n^ ^T^scfoi n 

ftwxm aritrmi’ tqS ^mma i 

aim mvft f^gfRWT R 


^sirarcraWtaf siflmt aim #ara: u 
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Extracts from 

RASACHINTAMANI 


'sxnn *taT: i 

& 

* 

ft^ qq*ra' ft win 11 >®f* 

• *1 

ft*ra?lstgft?in*r wr i§i7mT w*ft[ d '©'© d n 

******* 

*fa a^rftsi vmwi' * 

jjw 3 ©vn*T sn^i 1 

wragfift *1 if dftwmra^t: 2 n ^ c 11 

^ ^ —I - 1 1 ■ ■ !* ■! ■ I J I ^jjwp«Bf ' « i^— ■ *—I 11 

(1) *TfR ^3W*Tt »t*:f»^T is the correct rending as 
stated in the margin of the text. 

(2) «4t «t*tt ^n , 8n: i^lw«tT is the correct 

reading as stated in the margin of the text. 
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■V y ^ - X /V ^ ^ \ / *i / ^ y ^ /*% y > y * y V 


% ^ 




h 'V ^ \ / \ / v> x * vy'v 




/ V# * i' s ^ 


y ^ > 


/ >^rv y"^. 


^ A /\ 


TiRTOR^WT^T ^T^RT^rf S W 31 I 

& 

f^rema ^thsit wsr^ri r^r ww^ ii n 


RRrfpiR fa:RTT^v: \ 

*ccr rsrwtr ^4 ^nsNrf erf ii #o i 
rto cif^ *raf faror trrr \h$ ii 


*f?r TR3TRc^qTrl»i I 


fksrf rnw* Rsraatf i 

Rrf mmm rib^r sftsiif^ rs^hr^ i # ? 


Rw*n mRR^raiRrRfi i 

A 

TJQ WIZR TOT II 88 H 


^R^RTH^faTfaS TRfRwHft 

^sRTwirorfr: n 


emc^ R^RRt TTR $R£t RRgER « II 
Rhr^RRT fllRT RTf f^RR^RR # ?«cl 

rr R^Rifar mnfar 3 r rttri %a^ i 

srta^retRRq OTftmRTf^mfeRf i ?®c.« 



HINDU CHEMISTRY 




\ + v_y ^ f »> ■« \ / s -f >, / /^> 'N *'’* ' Vy " ^ 


^Sy v„- > ^ * r v / \ v / ^ ' y""- y ^,jy v / \y v. 


T^lfN^tT HT^aiam faafa I 

aH W^rilTO atiaa H u • 11 

?frT faara^ft fw^Rnm^T. 11 


#aaiasa an a m am* a§sa i 
aara: faa^ aaafa^ari fawia n *** »i 

wakahafae aramrezaiw i 

*N ama qaifa ataatarfa 5 af n ^ r 

aiawi gaa^r *ja% afaarfa a i 

aar atfa as’caa aaaarfa aiam ii » 

afa ^ftarcaaala: n 

-a 

aannat an araaa wta i 

taaia aa*aYaii‘ a?3 aaiTa I aa i 
*wnr atara aa$^a ainfftn h :i 

ga: wra* aa iranas awa i 

^ A 

t^naafaa an?l a vw$i fa%a^?t 11 u° • 

a^f aTT a%aa trfhjiaaama 11 

*> 

afa aidartaai r 
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gsra* firon faTOifa'gzTO: i 

WTrf TO* mm% w# II H 

*f*l gW2R«ceWT?I5f II 



to% *p% tot *jai ^r s: 11 ^ n 

sirlWl^T^ sn^ 7T?T ssrosr i 

srtwsr *jiff ?f II II 

g*rcr ^u: H?n^n?t ^r <t g^: i 

^ gw^ f&n srra3?i g?r: 11 $c a 

to* *gtkTOra?n «n^if trasnr: n n 

ff?T ^hTOTTTfl«T II 




extracts from 

RASAKALPA. 

*tan: i 

fro ^fcarr ?sn«rtsj tot t 

IkvW *rora5tai *qwMfasnTO‘. 1 2 3 b \ it 

I TO qfta? H 

^tTOKd’q^t tw * i 

TOT 4 to&to t to: 11 «® 11 

( 1 ) The text reads ^}fa, which is grammatically 
incorrect. 

(2) The reading in the text is fasnT^, which is 
incorrect. 

( 3 ) The text reads nu, which is incorrect. 

( 4 ) The text reads 33T*H3ii3?i, which is not correct. 


■ ■ ^ \ y t \ ✓ r * /'t ^ ^ ^ x / ■ p * ■' - ■ 
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-- 


, - ^ i\y* / ■ ■ t *. - \ ,■ v - '>■ 


^ A * * W - \ / v -'p >* - >s ^ > ^ ^ 


^r w TOftx *nfW ii 8^ u 

*f?r ?rm 

rowtare: i 


^t: 1 2 3 i 

TOfaw w Sfrri s^lsn: grfsun: ii \ it 

TO^srf^rgzt g*n^ i 

sroromsgm sfera irfta?rm u 

it^ttht: nr^f%sr^ i 

§«T ^tpsf WfitsSRW u 

Orwst:) 


(1) The text reads *nfr*.» which is grammatically 

incorrect. 


(2) is the reading o£ the text, which 
6 eems to be incorrect. 

( 3 ) The text reads fqrnfeiTqafOTT, which is pal¬ 
pably an error. 
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^ I 

g^T* l?RT3TO* ^g zwti ^ THT Wf II 

(tot:) 

iiwf cTragrfa^ fafa?i^TOf?giT: i 

*an^nitaTOT: useifesf^ftfTHT: 11 

(srorc) 


fenfumg^i ftn gg*g» u 

ftiWG feign? nfefi: nrcsrafg: 1 2 3 11 

rm gfe fe^rr fgi ^s&r grefarcignf 11 
gingfT?T €t?rf) grrlte f%fgg ???nf 11 

graM g*ign 4 W gt?gn?itef?r<gg 11 

^fefft fgfgg: gtm: gfeff gftfer^rcT 11 


( 1 ) The text reads SuE^i^fa, which seems to be 
incorrect. 

(2) 3?tDfnwTT is the readicg of the text, which 
is incorrect. 

( 3 ) The text reads *Tfl:> which is in 

correct as it is mentioned neuter in the next line. 
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ci*tm « 




^ \f% *rafa?w I 

f%?n? ^w^nmTf%rm h 
*rN|inr am WTTsfa srfr 1 2 3 4 i 

fiw sn^a: ^ wif?r i 




(1) The text reads which is an error’ of 

the scribe. 

(2) The text reads q9nf?9:* which is incorrect. 

(3) The text reads which seems to be 

incorrect. 

(4) ufV., as giren in the text, is grammatically 
incorrect. 
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fa# ^Enn tJT^ 1 2 3 4 I 

HSfraU fafafafl^ II 

*fa ^STfa^RTO^ ^JTTWf SS?$faT% 

*Hsita»nrarT?:: 11 

ffa 5JK%f?rgnrre^: u 

iraiTfitm: w^rawRinR: fsfatfa?r: 11 

5 ffa5?lTO§ TU3i^I OTmfsmrgT? 

**nfVraiT#f »rra fa^sftwR: 11 

WTWRf H^IT THT*ff Tg fa^^ i 

?J§#fa?3rRT^ 3dm?^ W3RT II l II 

arrets *R*l* 1 

(1) The text reads ^narrofty which is not correct. 

(2) The text reads si, which appears to be an error. 

(3) The text reads T€Tfaain^r, which is incorrect. 

(4) The text rrads-srer which is senseless. 
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fl*erna ssnjxmri 1 2 3 4 5 * tot faWftra: i 

?Tc[HR II 

ffT H^PSKfaTOi 8 i 

TO cWSrei TT?lf?l S 

SJSpftfH: I^Tnfl H%q[ I 

^ g crf^rf sirStaFin5gsjT » 




(1) ?mwi«r is the reading of the text, which 

appears to be incorrect. 

( 2 ) The text n*3^ifaiqt is evidently incorrect. 

(3) qhfcsif* *® the reading of the text, 

which has no meaning at all. 

(4) The text reads which is 'grammatically 

incorrect. 

( 5 ) is the reading of the text, which 

seems to be incorrect. 
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V V -v' 


> /\y w 


^ TO% ] I 

^*<ST *3*T» «i 1 2 3 fwftfei II 

mftai^ wr’^rahnr? n*jf* 11 

^I^p* t33fif ^ fasntf II 

<T^ TO ^f’BcT WGH %fa3ifa*TTfa<T»l I 

H^fegRi: msn^ Ararat sita^fra: 11 
faRT 4 UTOS^TOTOnfTO: I 

to traarcHN faT*w tt' %% ii 

TOHTH flTTO 3T TH3R df^ef 3jfc | 

*f WTTO ci^ ?Rti VflTlc[ sfl^RJJRTT » 

XTTr*^ TO: I 

nmi^vil? st * g^fsb: ii 


( 1 ) 9I3T wi’^n Sara ‘is the reading of the text, 
which is incorrect, 

(2) The text reads 33 3 m st. 

(3) The text has which is grammatically 

incorrect. 

(4) The text reads i£te$infVprr, which is not correct. 
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fatfcrw t 

#gr ^tiff » 

wmm OTm^su^Nn% 

* 

H^^^ffTOTrRlfwrc: ^HTH. 1 I' 


extracts from 

RASARAJALAKSHMI. 
faw^fsrcf'rouiT: Te r ra rawm : 

H1W- 

wsrct nrf%m «Ti>m«FAQjf: 


(1) ««mr wn is the reading of the text, which' is 
not correct. 
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vmw n 

fftf xmmi fmnwci qf te r rc r^$ » gl t - 

**& i 

*nfe* 

wit; <3sto: i 

fg^gfiraicr^y n ho ii 

6 

feata: saro: » 
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*\m£ famwi ^w\^i SJVl u 

hwth: i# 


* Foil. 1-^3. Linn. 10. Rasardjalakshmis, d© 

medicamentis mettallorum et fossilinm ope eonficiendis 

liber, a RdnesVara (bbatta), iahnus filio, compositus. 

• • # * 

Incipit: froqqqiqi»nfanjfiqtwirf¥ npfsHqfa^tfk- 

etc. n t H (1. sphurad 

Rasdmbhodhi-gabhfragarbhdt i s ri- isbnudevi (o devi) 

labhate prf • afcndfc srf Vishnu vat add Rasarajalakshmim 
R 2 u Drishtvemam Rasasdgaram.S ivakritam s rl-Karka- 
chandes'varftantram, Sutamahodadhim, Rasasudhdm- 

bhodhim, Bhav£nfmatam, Vyddifm], Sus'rutasutram, 

* - 

ia ahridayam, Svaobcbhandas'aktydgamam, s rf-O^moda- 

ra-V^sudeva-Bhagavad-Govind a*Ndgarjundn ||3u 

0mni«9ini i 
’•rmfa II 8 u 

gsar (tutthakam) ^rtd tisTT^’n^rert^* i 

(o vaikrdntakam) 'n : n<n 

Aufrecht's , *Catalogus, ,, p. 321, No. 761. 

6 
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' ,* '■ J ■. j v ^ \ T 


j . * ' \ , . 


/ . '-m J ^ m- r 1 . 


..-'m + j*m / V / % f ^ ^ \ f V**V #" V /A ,■ ' 


^ ^ 


^ "* f ^ rii 


Colophon at the end of the Rasar4jalakshmi— 

YT3!^ 3Tt 

fasifafa i 

S^HTT^nw^rflfT ^f?r: 


extracts from 

RASANAKSHATRAMALIKA 

3??n: sftan: i 

^3*g:*^inTf^iniri 

* ?raenJfafwf5<TTSiui i 

n«r ^(9?wi?n^?rRTi| ii ^ *« 
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■ - n 




■■ ■/ 


^ - -- V ^ v ' v > '*■ > V 


^ ■' N. * V. /\ / V.' *• 


I ^ ’v j* 


Sj*% 


fe?rci sivfltaira i 

3*«IT WTO faijqf 3 ^ TSTsfwi ii i * $ H 

6 



sii*rwTin:fawfl 5 : irafaf 0^811 

^sn iftwmat ^fciff: i 

Os. *S ~ 



fasRzsrctN gwt fHfrnr. *ftrara**: i 

pw mS\ 11 ?r<| ii 

*f?T W S &*& T3\ ra: II* 
to wsrfaifiirecfwsrT flm u 

wm wrcfcf^ir WTOmifcnin it** • 


TOTO'itnfcran warn u 

t**® *nf*ro i 


* The K9 mentioned in the *g»iwn- 

9 

mfam is quite distinct from that, which is stated in 
the utafroiiflfa. Neither has it any analogy with* 
wbat is described in the *:qwq$tw. 


extracts from 

* 

RASARATNAKAR 

^|cn: ftanr: i 

W* Sl^RT TOR! % I 

TOW ^ ItfqeRiro**^ II 

snfamsif f^rfram film svraregihr Qf{ i 

^trfefaf»i l WkHnrmtM i 

^3RPI#5 «f%r!T^T*T$5 ^ I 

?mz I^TORTt II 

f^t: h?( i 

w* ii 

rlT?^ uftsi5?r ^R^rf II 

fsRTT ?RRgiTg ^ grf%cj i 

_ _ * 

(1) u^fef%%*T is the reading in the Sanskrit college 

MS. 



I > 


/ > 
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f s % 


*r - V H ^ 






nmTffk: ^ i 

h*t faf%4 ?Tcn% srm thtsr n 

1^ ffsftSt ^ wr: » 

^ng»i?r^r ?wnn i 

ITBWtQ^ i 


^Hotfe^T arm urotatsi: i 

4 

tlf^T ^ 3TH3IT ^ qsflfecIT I 

wgqrfcRr ?mt vzt i 

<l^T f^TT^I^rTt STTfi II 

£aWfc%ST I 


w m ^nf^?f x*i{ n 
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rl^T^f f%^TT tsttefa: I 

f^IST 2T%5TT II 
3Hp*R5T HSTT^iq I 

^*5 g^q HiT HHH I 

q^*p8 *ra% *j]N&<ft f1*rfT *rt?j ii 

^gqfq^si l 

Extracts from 

DHATURATNAMALA. 

wra?«rararcn: 


htw:— 

xrow fq?nf¥ sifitf i 

* 

^igfTT *GmT«nqrafaqm qrft^ II * |i 
^ifqggmqn^ $ *iti? «rrctf?i facasj; i 

Tn^^T5fqqi?H^ HT H TTrlT K * 11 
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to TOnfar i 

F 

ffo?r §w toi <ro sW totto i 

* 

?§TOTO*fhii ^ irai^f ?hto fs^fty ^ ii 

^tf ^ ?rifaTO I 

TOtiigroigsu ii # « 

to ftanmnr i 

ftai sjttto ^tto i 

*5% mt gm q*i?[ ^wq^rrf^r ii * n 

fTOHfqfasi^Tfa: sjtxjTO STO gqq? i 

ht^t sm n < n 

WMif ^ ^ 4 ^. i 

?n^Rn ?q^gw ?n^q^rTf^ 11« u 

f^^TT^z: TO ii c n 

TOtfH :— 

TOft iTOTOni* T^igfTOTTO?^ i 

^ngsif ranrai ^ f to b r 
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Tftrwra t W, I 

*srm«rT srm fat lanat ^ feats 11 * 

^Ssj^aiRa sf*a^f*nTOfeatat 

argroRrauit hjtthUs w. 11 


The following is taken from AnfrechtV 
“Catalogus*— No. 760. 


Incipit :—H<!JR HR^T *lfM 

aiRarr i sigsr Tanrat s fashns 

ii * ii snHtfa^STO^ «nt*an RTafa fesra: i 

3 m iritststo ut n ? h 

HST rH^f 5fT*i g’lf HSTSR I ^UT IHR 

n\iR n«n«r ara^i fe^n n 3 a *nfeai risa* 

H^fR « 8 B ?pf ^R- 

1 aft 5 a: ^91- 

naifti afRsftf 11 % » fa*af^’f%^ 5 T , aif«: sitaata* 
■q;a^ 1 htw aar 

sqfeSfet 11 4 h aaaf SR? feffe^T ^ 
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> iF V 




wftli 5rerc%n tfgai rnTtraifar %qtfet 

ll'® II q# %q^q^*jfqpfiT i 

^ q «trqr§* q^t: ii * n 


In fine libelli disticha haec leguntur : 

TO [qO «TTqiq Rasasi ddh&ntas&gar&t | 

«r 

^rr5«tt t&tftqtr q arm tqretrrt«? h 

TOtTO ftq q ^ o fr 3 to: i 

tortot % qigqt q?rn 3 m ferns f ii ^ ii 

J&ty& Gurjarakha?tda$ cha, Devadatto 

hi dharmavit | 

Harer n&m&bhidh&nasya fwi*TO II 3II 

?n^rfqfq^q wu rom mfqrqfT n 8 n 
qft %qTOwqqqrqr«n^ m^qrurqft n 


Extracts from 

RASA PRAD1 PA. 

TOuftqigsm; Utm: i 

A—MS. from Alahabad. 
B—MS. from Benares. 

TO SfWSTTOT: | 

to^» iiror. fuTOftre: 3 11 

N 

TOfTOT t 

©V 

nwg g^ cT ^ 11 

^wu ^ tnrsfcf t 

A ^ N 

TO: « 


m 

(1) A reads sfiffesn, B. reads 

(2) B reads ^[fiT, which is not corret. 

■ 

(3) B reads fa^fa^tr* which is not correct. 

(4) jjTv ^fa?t is the reading in B. 
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\ r i. * v/V S v, V * ^ . -'1 r - ^ V ^ W v , *. / v‘\ / \ f'i ■ » / V * W ■% f S y/ '■ W S / v ^ ^ ■* ' S/ V-^ ' S-^'V »,.• \ " \ji V y/ ^ ^ ^ - vy ^ , <. . 

fNtsssrnt 1 i 

wtewa KuN q fem m fc s ug i an * 

TOgfewft if* *jm’ ^ wm*i i 

TXMVZimjmi <w^ i 

fam 2 irerfm f% 11 

fa*f=SITfa:— 

*Hrsr ^crai ^ i 

3 fRPf *fr: n 

^^wgfan#srt 4 5 fwifrwS: 3 i 

mtf Jim: qnrafcmi 6 f^raireii 7 » 


(1) B reads n^j, 

(2) A reads fajri. 

(3) A reads ftficfw. 

(4) A reads lT «it. B reads ng4*wTqt. 

(5) B reads ftwta*}, w hich is incorreet. 

# 

(6) B reads q*rafftaril» which is incorrect. 

(7) ftpretraf an incorrect variant in B. 
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^ « /' v y \ a ^ ' y \^>/x^v** > ’' 


/x / . / V ' ^ F \ /\» V/ %_#'* /\X' ^ ^ A,A^\ a /X 


tost stfsran 1 tftamir » 


A /X/V/V/ v/> 


farwanfanTsrro *rfei(*ragwT i * 


( 1 ) 

* The following is taken from of Tri- 

raallabhatta, printed in Bombay in the S aka year 1810. 

5jV 

f*fvrg tr^Tf* i 

smfaqrnt gqft*pn*rm n <« ii 

*Wn*it wwrf«r*T»it 

%■ 

ftTOq.l 

fq^‘ sroq^ai II II 

f*w* *!*#- 

infcsififafa i 

wpx sz' II II. 

q3qi^5fip»rg; aR^F 

qfV 

^ qftazw 3*u ii ^ ^ ii 
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3iTsr *«n% fawm €t5t ^ uTRt f%a: i 


w ^rraiwn— 

^tl^n 1 fi*rSW 2 I 

^nfci q^ratf « 


<t 2tag*fMsi Rfa^ 

TF* * ' 

qrimirf rwi** ^r 

sfa* R 5*115*1 II <» II 

fa**TO fa5ffil<3I?iaT- 

51W!^I 5f3^mg’ R*2'ST<\ I 

5T^W»»T WW*ft$*i 

AW. g^T^ni JJ^55 %W. II <* U 

f«15t5«|5U ^5511 'A R«5- 

3i«i»i5»n*i 5 i: ii 

«*f5UI5?»WTt wfa: « qraTC II « II 

Tf5 i 

+t 

(2) B reads 5ff^i ^5. 


(1) B reads $*iht. 
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trenfraH: w<\: i 

^ V * ^ 

^€f nra qfcrcrcta^&ni i 

«ft^\rarginiNi h 

froqfa 2 f^^T ^ ejsratafamw? ii 

\J > 

^m?TT5rT^— 

f> ^ 

faW^fa^nanq tgirci 11 


U) B reads fqKTU?fa*uftrct. 
( 2 ) B reads fVgfisf. 



Extracts from 

DHATIJKRIYA or 
DHATUMAIMJARI. 

wgfarar sn i * 


*ra: i 


m4ca^ i 



The Ulwar MS. (A) reads >ngfiRgT, a part of the* 
Rudray&nala ; but the Benares MS. (B) reads *ng»raft, 
a part of the same. The two MSS. are exactly the 
same in subject matter, differing only in name. 

(1) A reads which is grammatically in¬ 


correct. 

(2) A reads which is grossly incorrect. 

( 3 ) The sense here is not clear. 
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<151% <T5wt fafTOT«% ciml\ I 

j 

3T3P1T TTSRTcimHH I 

*pracf W%J <fiTW ^ranrefftRlif II 8 # 

%ui <rg<i<n^5i^ i 

^ gsi g?«T ?fai ^nfnj 1 2 3 4 8iwn it * ii 

^uamfl 5 «tht ^T^fk?n S5HI i 

3W%|^J II t| II 

<m% fai*n i 

%5i fa^n^roisN <m*%c[ tot: ii s ii 




(1) A reads ntfftn, which seems to be incorrect. 

(2) A has which appears to be incorrect. 

(3) qfinf oi^iriafafp:, a variant in A, which is not 
correct. 

(4) A reads erroneously 3i*W 

(5) A reads ^q^Rir, which is grammatically in¬ 


correct. 
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*tfa**n tngf^sfa 1 1 

fa^j?n a fa *7^1%^ yTgmnifa^f^rn 3 «cn 

35 ’m^'gm^wi 4 51 Wlfa ^ I 

3 ^n^fa^iTfa 8 *3 srsn^^ifafa ii c n 

m«raraT^ 1 

v 3 

^ iifa^ «r$w?r 7 t 5 * sfa srsro €T5R?nf 1 

^nwi^ 9 fa«jfa ( ?° 11 


(1) *p^qfr wig fa^fh, a variant in A, which treats the 
word isig in the neuter as well as in the feminine 

genders. 

(2; A reads fawcn, which is not correct. 

(3) an incorrect variant in A. 

(4) A reads which is grammatically incorrect. 

(5) A reads which is incorrect. 

(6) 3iti3T*n*l is the incorrect reading in A. 

(7) A and B read which is grammatically in¬ 

correct. 

(8) *WTT is the reading in A and B, which is not 
collect. 

(9) is the incorrect reading iu A and B. 

7 


98 


HINDU CHEMISTRY 


RRTR I 

^fa Ra^TftT Rig* RTRTfRR%fRH I 

gRR^RRgsrt rrt gfa : 1 aifaRifH « \\ 11 

*j*amiRTRiaT 2 * i 

TRRR 3 4 R^RiT RlfftR'rram R^T II II 

««wt r^rt Rig : 5 6 r*rt r agRtarsft: I 

* 

RRtR RTgRTRT ff R^RT R^RR?! RTHT II ^ II 

A 

^iftaiRT faRT RftffT RrfHT R«nffTRRT I 

RIRfRIRSraftfR 8 Rlfterg: RRIR^ H ?8 II 


(1) A and B read 

(2) is the correct reading, urei*i?TT is 
grammatically incorrect. 

(,3) A and B have WRtaHT*P*:« which mars the 
metre. 

(4) A reads which is not correct. 

(5) is used here in the feminine gender both 
by A and B. 

(6) Vide verse 20. 
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^3?iT^r€rat7TiT 1 2 3 arrar wgir w«im w \% « 

vt^^t tfim t 

xf ii i\ w 

^5HT fasn *t<ch 4 ^firfasmt: i 

«ii?r xsw n $ $ 11 

sicTfTT sn^: 5 srem 6 i 

w 5pC ^ srf^rt M c » 

N# 



(1) Both A and B read Rci^i which is grammati¬ 
cally incorrect. 

i 

(2) is the reading in A and B, which mars 
the metre. 

(3) A and B reads ?7ta$. 

(4) A reads 9T3T, whic h is incorrect. 

(5) A and B tead 5Tf?t which is incorrect. 

(0) A reads **qt. B reads Both the read¬ 

ings seem to be incorrect. 
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iffaiT mwuri^ (I) 2 3 4 5ftfi^TT i 

?TK^ 51R$ f^T mi B ** II 

fw*ar ^Tf%m 5nfa*T^cRti ^rai 5 6 1 

II ^ II 


(I) 3j]?? *raf?r ^fffli:, a variant in A. sit?! wfti 

^nf^Ub an incorrect variant in B. 


(2) A and B read jfiii, "which is grammatically 
incorrect. 


(3) A reads B reads Both 

seem to be incorrect. (Vide verse 14.) 

(4) B reads qivrafc^, which is unintelligible. 

(5) A reads qar. 

(6) Both A and B read Vet?, which destroys the 

metre. 
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W' " v ' ' v> ' / v> ■ '■ ''^ ’“"' 

H^ilV. HWiT H^'. 1 WAT I 

W 

^ig^tfiT ^ m 8 ^rg: ^raisr.^H^rm i 

WsfafasfifV* 5$B3ilSrfa^Tfa3TT 4 II ^8 II 

€^enxs ^p*mm. 5 firaro*nrowf: (?) i 

Kronas tn^t^si * 6 11 ** n 

^i ejftoisiTOQ ifi 7 vrefn M^t i 

^gx ^ fa«jfitf STTO^ ^?T-TOWct » ^ ^ II 

■ 9 


(1) A and B want :, thus rendering the foot 
incomplete. 

(2) A and B read %, which is not correct. 

(3) qn^fafcqrci is the variant in A and B. 

(4) A and B read fereiqqiT, which is grammatically 
incorrect. 

(5) A has an incomplete foot B also has 

(6) A reads qreslff, *W- B reads Botl2 

of them seem to be incorrect. 

(7) B reads 
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* * ■ v - ' ■ ' ' ■- - ♦ - r ^ ^ .* * \ , - - - ^ * - * . . ,. , v - \ ^ 'i. - v, '-. ^ '-y' *- ^ *..' ' - > ^ ^ v*y “v- ■ / ^ v j-v ^ 

qqiraRq si* ^wm^s^rfa: i 
usfanH^tfagrn 1 2 u4a) ht^^ttri 3 4 h n 

usfttVa^i qna^ft r^t ii ^c n 

^ngqtm h!* f% i 

*uq^ H^r: qn^u^ifan 5 h ^£. n 

maferaia i 

v* 

fqrqqqftfRm qig: h^jt q^g r font i 

qarfirraqfni ffaf R3TR qq 6 ^qqj || 30 n 


(1) A reads guT^Tg. Breads ^rere. Both are 
unintelligible. 

(2) Both A and B read ^*?pGT, which mars the metre. 

(3) ^ ^Tg^JfT:, a variant in A and B, which 
is grammatically incorrect. 

(4) A and B read only which is incorrect. 

+ 

(5) Both A and B read ^nT^ST.‘, which seems to 
be incorrect. 

(6) B reads ign*? ?tat. 
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' 1 / 1 ^ . X ^ . * M, 1, 

■ r - * " ’ ' ' ' " J -■ . i . . % 

^*TrTf I 

qtng STI?;*0 ^TT^I rl^JT II ^ II 
# 

^9 efte^T 5!I*qf 39T I 

*1*^ slM ^ *Tta®r %r gsp. 1 2 » ^ h 

^nf?W5: V(X 1 { I 

* 

TO* TOWt ^qnigqfft f?G*n II ^ 3 II 

*TO%*TO* I 

%far ira^snfar qig^T^ifsi 1 

s<ra i g^^qrr f% 3 4 5 trHrcrercmqr 11^ 11 

TO* ^mCt^TT * *>fcR ***3 H^T I 

wrc^nfe ^ ^rit ^ 3 11 9*^ 11 


(1) is the incorrect reading in A and B. 

(2) A reads f?i:, which is senseless. 

(3) ^qwg^qrrf’T* an incorrect variant in A and B. 

(4) Both A and B want this word, which may ,be 
supposed to be tt*t or here. 

(5) ?*n «5 q?wfa a variant in A. 
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tnsersrai^ I 

TOW TO tCTcTOsGWTO’UTl I 

W^T§3 <BTO I 

TO TOTO fTOT*TOTO W« I 

J 

ffa f^RtuTO «n*r^ ^Tggr^fen n n 

TOW WT^TOllfw TOJWTW 3RTWI««R^ l 

gramfw ^ w w? wr wtrto wto *. 1 2 3 4 ii w 

^TOiwifw #n^ tow! fast I 

■•fc 

to ^uS ^eto rawi 3 %t1tot[ ii TO n 

$(*) *SF ^ TOT %TOTgW^fR^ I 

f^S^TTO ’S^ wf^^TOT I 8« I 
^TOTj; W^rf TO fw* 3 f%W^?^TOW 4 I 

fTOWWW f^wl HHlflrUTW W^c[ II 8? II 


(1) Both A and B read qf^, which has no sense. 

(2) A reads qsjt. 

(3) is generally used 

(4) 


fcvfq^gq is the correct term. 
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^ ^ v/ '-■ 


A f V ^ W 


/ \ / \ ^ 


Hf- *v /\_.'^ «W / >, S '- * V" 


^sn^jTf^r faf*re*iT*nfV iftRuiteirTCifa 11 8 ^ m 

*5T?f ^ ?TOT w I 

?ren ii 83 ii 

^ream ?tof ^tot *t i 

^ufa?i =5q 1 2 3 4 5 Sfani^ro « 8 8 n 

sitaffeir «ralt*£r fatra maansiiT?? i 

\i s 

« 8H.« 


(1) The first term in the previous verse is only aftw*. 

But here it is Herce there is no repetition. 

(2) *!*iTf*T fafat/T^ »TT*n«t, an incorrect variant in A 
and B. 

(3) *ftun*rt**liTOfal ^ is the reading in A and B, 
-which has no clear sense. 

(4) A and B read siraulfasK, which is incorrect. 

(5) A reads gfaniT ftal. which leaves out 
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lIHTfar TSIrTCWTfa JJrH^sqifsf I 1 2 118*11 

?rm ?5^ *n*rei i 

^ g*R* 3 4 I|3 UTH^ni II 8^ II 

fu^ sicfiST i 

f**nr ^ fasre frrapmFHi ii sc ii 

WWW **TW 5 «W2ft *?TT xm «q | 

*CTTfa WflWTOlft STOTfar fafwifa ^ II8tit 

WTTO W SRT^tcf ?T5Tcf USI^TU^iH I 

^WTHT ?l\W $\Z*i n *° II 

\l 


(1) A has sraistnfsr B has aRTrorfa Both 

the readings are grammatically incorrect. 


(2) ^ is dropped in A and B. 

(3) The sense of sftofaw seems to be 
^fasiihra. A reads which is incorrect. 




(4) A reads %«i3TH. 

(5) A and B read 9 Yt^ % 


HINDU CHEMISTRY 107 

_ . . , , . -.. ■- - - ' ■ r - - 

, . . - - - L . ■ ■ ■ •■ 

, m m J ^ *"*::*■ '* - - ■ ' ' ' ' ' " 

TfTJT In I 

^Nri hNtT*T II * \ II 

iiarf fafa^ 1 2 3 4 5 6 1 

gN fafaq 3 *iht 3 ii ^ H 

4v* 1 

iitaffcaM ^ ?f?N cntok^I» ** ii 


(1) Will*, the reading in A and B, is not gram¬ 
matically correct. 

(2) ntl is the reading in A and B; which is in¬ 
correct. 

(3 Both A and B read which 

is grammatically incorrect. 

(4) T€TT3ll4^fT , l. an incorrect variant in A 

and B. 

(5) A reads 5 ft fafag. B reads §i^ Both 

are incorrect. 

(6) Both A and B read Tumfa W, which is sense¬ 


less here. 
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uteri' tngwtf ^ 1JH3? vxt{ \ 
xm ^ ?*jftear ^ 1 2 3 h m n 

*n*f *T*ira iftsr ^^?aa 1 ^Hu h 11 

VW 3W3lf 4 4N ^ftfT I 

tlrflfa 5 6 5TTU^T3Rlf5T ^il^l^l% H^ll 

^ ^tt*th sjt i 

cHZ^ II *£. II 


(1) *f|f%% VTTOTTOUl, an incorrect variant 
and B. 

(2) A and B read sforof. 

(3) B has only xw ^td which is incomplete. 

(4) A reads ^ w«». 

(5) A and B read which is incorrect. 

(6) A has wto. B has ^ 
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3U%?7 Wi^ *ffa* *t*T5TTSR^ II i o || 

5i^ef%W i 

*%#t 5 T ^ ii w y 

5f>4ifnr i 
srrcjff 1 2 3 4 5 n ^n 

STWTfsT ^Trnfsr mfa ^ I 

tftfr ftrfr# ^w*r a i ^ « 

fqxl^ *1^4*4^ » 

^®sN *T5TrT 3$TT II «£ 8 II 
^rn^H^tU^T 5fT*m I 

3*1^* 4N fc^TfesTlf II 4* II 


(1) A reads qtq£. 

(2) faqlqiqtq is the variant in A. fa«ft»ruftiT is the 
variant in B. Both the readings seem to be incorrect. 

(3) 9ii??if«i 'q ?[ ijttj, an incomplete variant in A 
and B. 

(4) A has sn^sf 3- B has sn^Tl q. 

(5) A and B read emmeously qifeq. 
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si^ifT: 1 2 «n«3frai TOraaroffc farai: \ 

to *jnri: ^cifT^^sfT: 2 ire«'i 

ffT’GTO'tmtff} ansu to*[ i 

*tot fitsn *n 3 4 fir«<©* n 

TITOSJ^T 5fT?m i 

sngfl «ro 5ii^ TOTOT*rf«: 5 u ii 
*5*rl5t TOTO *HTO* SJH^ I 

firaW roror sjwl fafa: 6 «>s^ « 


(1) A reads q%nn. B reads q^^rr. Both are in- 

■ 

correct. 

(2) A and B read ^rferaftvT. 

(3) 3 T is not found in A and B. 

(4) A and B read which is incomplete. 

(5) «iTOTTsnf*iujfa;, a variant in A. »ircisrcrcrnrfir:, 

a variant in B. Both the readings seem to be in¬ 
correct. 

(6) A and B read wfaftc* 
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TOtiftpErarivniv 1 i 

Tmz^i fiwi ’^wtsfa famtfwth >©»» 

vimfm , sra3 3»»§ifa: i 
5im^pini?n 2 snt fW fMrerm 8 ii'®#ji 

n?r§ *r<fannnHt^| ?ii 4 vn i 

* 

3fT3T3iP3Il 5 *T II II 

^ET Writ I 

rf^EfT 5U*nfa WigWlfq* B^U 


J 

(1) A reads 33zi«BtftsR;. B reads ssqqtffUtl:- 

(2) A and B read 3W*fi*U^i5fT?t, which is un¬ 
intelligible. 

(3) A and B read f*R.3!T, which is not grammati¬ 
cally correct. 

(4) A and B read which is incorrect. 

(5) A reads B reads • Both 

' ' Os 4K 

the readings are incorrect. 

(6) Both A and B read sgnnfsf which is in 


correct. 
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^ jf n,>sy ^ \ y ^ y V /\ y \ y t, y v, / y y i yX y'' y ' .' ^ v '■ J- ' y L — ~’ y - ' s j* ■ y '" " V' N ■* ^ " ■* ^ '/ ’■H^' X/ V 

?K«f ^ ^ftrTT ^€f liaqtafamfa^t II ^ II 

firm ^slf fasiT fromt i 

qiT^l Well 1 II <■& II 

' # 

Tfirm sTCimf^Tfar^f i 

Tjmfa cH^mifa ^mc[ qifamfa ^ 2 II ^®H 

njSfa m s qrttf sr^faat 1 srra^ i 

jraitm qpttf q»*mfar mqtsr 11 h 

iT*T.f*raT faMT Wt i^tf ^ gnrteWT I 

vrfmrt ts5f fairer mif 11 fi 


(1) The 78tn and 79th slokas are not found in A. 

(2) a variant in A and B, which 

has no sense. 

(3) g^jan^T 9, an incorrect variant in A and B. 

(4) A reads which is incorrect. 

(5) B reads t^T« 

8 
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/\ y^ ^ s /\ /v/ \ / ys 


v y v/ 






vy 


gtusaf ua\ anfcnft ?pn i 
q?ffi *q fiwiRra* q?r§rqn% mata^ #^n 

$q ^ *HR SffiN I 

qTTO qfiRTqtamgffh 1 2 3 4 n c« « 

^«TTH SWT* qtrq?^c5I 5 5nsR4[ I 

II c* II 

stocuj to* 6 to *w*j<gfasnsR*( i 



(1) A reads g*NTif. 

(2) x*n*f ^ fawn n\m% an incorrect variant in A 
and B. 

(3) Generally used as sqfaf. 

(4) A reads nn: *f?t:, which is incorrect. 

(5) A and B read which jg incorrect. 

(6) A repetition of the name* 
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^sRrnrfa 3 nahiT% uufali^« ^ 11 

*rauf*T H^UTc[ HTfa ^ ’jV I 

fto un^t %st we® 11 

■$m qmnfti snft ^iN i 

drflKTO 1 2 ^ u*rc wu m m # 

H5fU^ 3 4 ?(*£cfa<T fa^f *Rl* I 

^rcnspr ss^f ^h‘ f^fa stai^rawni 5 6 iia^h 

Tfn?T5ra^: sfrw3n«u*?ta*f ?rax i 

JpGRmifa TOlfa® *9T<3T 3Rl1fa «£. d« 


(1) A reads qd s?*. which is incorrect. 

* O' 

(2) B reads which is not correct. 

(3) B reads a*re, which is incorrect, 

(4) B reads w., which is not correct. 

(5) iltfqr an incorrect variant in A 

and B. 

(6) A and B read d TOI*[» which is incoirect. 
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3TT* 1 SNrramtaicf i 

si V 

sretntai fimi 11 £.8 « 

*nS^ 4N tjffcf ^ i 

fa^iwraroTft 4 3nsihn% irate?^ neLu.ii 

mVZ'gS H^iT^H i 

3TO3 qwfrf 5TTfl 5 Hl^^ II II 

^r?i: 6 vir w^t am i 

mnfa amifa ^ f^i^ri: II C$ || 

W* ^ SI^T ^ I 

^ T5MH II eLC II 


(1) A reads B reads 

(2) A reads ^k%. 

* 

(3) A and B read mtu. 

■# 

(4) A has fc^flinfr. B has r*»5«siif*r. Both are in¬ 
correct. 

(5) qff$?rara«i ^ an incomplete variant in A and B 

i 

(6) A has ^s^Pli*s:. B has 

(7) B reads erroneously fwwn*%‘. 
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/ sy s /■ v 


V-' 


<*■ 


/ W 


^ '> / i .<■ 


' ' s */*' v^\y h /s/^ 




*ri*i ii a*l ii 

^ qfq£ *2^[ i 

^fk^iT sftfaqtt 1 2 3 4 5 qn^ JpRTHTHT I 

qgfarfi azqrf^ft # *«? n 

TSTrTWTfa^t q^qifffq^lq^ I 

qwftafm qsrim 3 *^wr u *<>^ a 

^rrm W*TT *Nt fkfqur Hiq^qT I 

5T5T5SH g HT ^qi 6 ^fa^fqSCT^T II II 


(1) Both A and B read ^j. fn which destroys both 
grammar and metre. 

(2) A and B read 79$, which is grammatically in¬ 
correct. 

(3) A reads B reads *TO5fa*TOT3*fc 

(4) B has only ?ftaT. 

(5) A and B read qfj?w 

(6) triffwi, an incomplete variant in A. 
9^141 ?ret% an incorrect and incomplete variant in B. 
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W 




W V/Vy 


V/X/ ^ A />/ \/ ' .' 'l Y V * Y\ / V<•' 


q?ra w&ti sj#: 1 ^*§n*n% iratsi^ 2 1 
^mriT u: «4r m«8ii 

?q 3 ?«ei fW qq g gqjqfg i 
qT^Htwq^ #q q3»|qqJHqr^ II * * * II 

HqR^rqiT* qxp: gfeqj ?WT I 

qwifq qrscnfq TOWifq <q 4 m©$n 

fq^N q q fafefa^ gfaqqi^ I 
^ftiWqiqT iifaq q^q{ mi II ?<>^ II 

•RqiHt HTTqfiq fqq^ fq qqnH ^ I 

q?nfq firf^fir^qq qr*nfq fqfqqifq ^ 

n ?*c # 

“ —1 ■ -- -T - III _*_ 


(1) A and B read qcro ^rw^n 5%, which is an in¬ 
correct variant. 

(2) qraqnir a variant in A, which seems to 

be incorrect. 

(S) A reads which is incorrect. 

(4) TO*rrft % a variant in A and B, which is 
grammatically incorrect. 
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'X>V 


0 v v* v vy v \y x- >> 


S/W > '' V » V-' X / V' \y v v" W \/ \/ \> VW \> 


^ 8 5^^ ll?«£.ll 

5faf ^ ^ ^ I 

5jtw^ qtm ?rahf * 1 ^d b 
^mfa qigmutfit w^roifireR^ 1 

’sttc^t ^ fafar: infrcnt 11? * *n 

omirarv 1 

nJ 

SWt W* f^SI SRl^t 1 

^ •HHlfSl ^TRlfa ^RRlf md *U^U 


(1) n Y39WT, a variant in A- *r v^hvt, a variant 
in 6. Both are incorrect. 

(2) B reads eriver. 

(3) B reads qeP, which is not correct. 

(4) A reads gftCTHT*t«rar. 

(5) A and B read which is grammatically 
incorrect. 
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iwtsi ^n^ifsr ^ i 

*nrit: 11 u ^ > 

xrrf^sjj f% ^ cig h ^' 1 2 ^gnreng nmm% i 

*nang *#g: t hi ^ 3 ^ i^si 

§w ^ irqtf qi^r *r|q f% i 

fiM *ra€t%i g n *** n 

i tem h«I^t 53$ i 

srwftagra 4 p ?h wg f % 5 ii^^n 

qqrarw^y?f 51®^% i 

^ ©"• ^ 

a* ^re?rt sw gsw* rig sis fe n n 


(1) A reads «nit?T. B reads qtjfq. Both the readings 
are incorrect. 

(2) qiffssnfq q % qi, an incorrect variant in A 
and B. 

(3) A and B read which is incorrect. 

(4) A reads which is incorrect. 

(5) B reads fq, which is incorrect. 
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wgtnarg fninrmftrai* i 

^TTfeSTriT fT3 ^trTSXT ^ II 

fa:*?rew fai sunt i 

*V ^ #v ^ 

<r^nxr^cr *ro*i tarn jit : 1 ii u 

^THT^^T^T rT^ET 5TT?T *cc?g5t ^ I 

<H3?rr 1 2 H«?*Tgqft%f?T. 3 4 II ^0 || 

H 5 *: *en* hh *iWT3f ^ f% i 
^f^Frf fa g?br *TOT II * * $ II 

uMareni i 

spRitf i 

^ % *ng$ wtfa : 6 uwax: 11 u 


(1) A has graft *w:. B has *na:. Both are in¬ 
correct . 

(2) A and B read which is incorrect. 

(3) ^^n<Stqfr%fH, an incorrect variant in A and B. 

(4) A and B read erroneously *zsn?. 

( 5 ) 5 star a li a reading in A and B, is not correct. 

(6) HTg^T^^tfir: is the correct form. 
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«<t ^faqq wrer siiqt *fa: n ^ n 
wit «T3*nftffa 8 q- i 

f&r ^ fqfishi mqr T^*f ii ^ 8 ii 

qisqarqre I 

*nq qnqUut qrarqt *f^T*T i 
wit w%&\ *{\fh'. q?si g sruftssra ; 1 2 3 4 h W 

qqrq i 

q^ ffq qr«qT^qq H$q f% I 

qrenShi afa srf qq^ 5 *m qinn 1a 


(1) A and B read ^qq^iqf ir^aiij, which is not 
correct. 

(2) *f ^ ^T^t4^*r f an incorrect variant in A and B. 

(3) A and B read *3. This foot is incomplete. 

(4) A reads ^rti 3 B reads qtd ^ 

Both are incorrect. 

(5) ^si is an incorrect variant in A and B. 
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- ''' ' v '" — ‘ . — ^ , s - 

gf^gsmsfasifa^ <g cr^V g?r i 

mgS ^ wsate 1 2 mr ^twrg^fH^t w tv® n 

rJWT#^l% 3 4 srrer^ i\*sfr\ f^R^rr I 

m ^twg*rf 4 ^t 11 t*c « 

m4^r^T^ i 

v3 

um HT U^oR! fif^TT Ho^^vn^T^Tf??^ I 

WHTO? SIT ^ 8 *T faszrfH nffasft II t II 

wht 1% | 

* fmfh ^ ir fazrt *|t TOTi n ri ^ ii ^ o ti 

nrnva ^rsrat ^ sr^^TftfawfsTrrg i 

g^srifirff rakn 5 gsRT^^g h fwt n^?n 


(1) A and B read whft*, which is not correct. 

(2) A and B read which is incorrect. 

(3) A and B read % 

(4) A reads *r?r. 

(5) A and B read Q^faifV^T fasTT- 



124 HINDU CHEMISTRY. 


HR* srffa «fTrf | 

<Tmfq iraranTCtt n*^n 

BsPT^Rsr ^ ?r*rro*i H^cT i 

Hc^^Tc^ Hrr: II ^ ^ II 
STW*l 3FHIc[ | 

*TfHT wtmT faflRift felT a 8II 
SWOTR l 

H*T Htm cTOT ?rm u^sii 1 2 3 i 

^rren^ cr^pf ii^ *n 

faRi wf^Rt 4 *ft£r srasn ^ i 

*ftw farfawa: 5 ii?^ii 


(1) A and B read fatf, which is senseless. 

(2) A and B have ^ti^, which is incorrect. 

(3) M£<9 a variant in A and B, which is in¬ 

complete. 

(4) A and B read ?fw%»TT. 

(5) A and B read which is incorrect. 
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STTH cR I 

qraramre 3 wt g^ra^n^fRi 1 11 ? ^ 11 

f^i<5f ^dbnfa fqqtara i 

?BR ^ 21 ^ II { ; c n 

^f% ^it 3 ^ «r qsftf^ci^ i 

cl^I ^T<Tt^^TT ^‘ 3 srra^ II \ %£. II 

HTTOT&JTOTf : 4 ^H^T^it rim I 

riz «|W ^l*[ ^r II18 ° II 

^ ftraj^srsr gfw^q^rasr ^ i 

*r4i^j fqf^ra: ^it 3: *ro<fawf%sik*i u?8tn 


(1) A and B read ***jfi:, which is not accurate. 

(2) Both A and B read ^^ff^qffi: ^io(, which is not 
correct. 

(3) A and B add q after 

* 

(4) A reads xfTW5^i B reads 

wqiqri:. 
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aa aa i 

nsrcfel gfa u^t: 1 3 tot it ^ 8 ^ it 

H5TO^ I 

^n*nf5f ^wt? 2 * 4 snsnfl^fa ^ ay® 8 9 ii ? 8 


TOT% 3fTO^ JT^sgi 5 i 

TOWT TOT^t ^ rl§Gt ^ « ^88 II 

m^ran# sr^if ^roi? fmv$% i 

Um^sf^rt^T^Tfa 6 * U^qo^?l% : TOT II * 8 * II 


5 TTTO *m fi?^T ^T*nf®T rf^I ^ 35^ | 

v " >J 


v> 

9 


lWT3T38l e ^«T%ST II 1 8 $ II 





(1) «35t is the variant in A. is the variant in B* 

(2) miai is th e incorrect variant in A and B. 

(8) A and B read ^ *jig. 

(4) stqre* n\q%i vr, a reading in A and B. 

(5) a variant in A and B. 

(6) wif*t vf^n^3T*n^» an incorrect variant in A. 

\7) A and B read $jcra?i5|, which is incorrect. 

(8) A and B read 

(9) A and B read gfvnita, which is incorrect. 




JRICHUR, COCHIN STATE 
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nmwst: wufir 1 i 

n5 

gs# 5nif ^ f% n 

^ r\m i 

SctcreiT^Tfar fulfil 3 3T^rT5€p?nf3T 

mfa *f 4 h *«c a 
^\^Wc^rA( TOT^t 6 *!tamf^ 7 1 

fsWTJUg 8 f% * 0 ^ ^T#t 9 Wl 

II *#<£. II 


(1) a reading in A. gr«iqt: 
a reading in B. 

(2) A and B read *9TOT»nft. 

(3) A and B read 

. (4) *Tt«lT fh*lfh ¥, a variant in A and B, which 

is senseless. 

(5) A and B read which is incorrect. 


(6) 

Do. 

Do. 

nqit, 

Do. 

<7) 

Do. 

Do. 


Do. 

(8) 

Do. 

Do. 


Do. 

(9) 

Do. 

Do. 


Do. 








128 


HINDU CHEMISTRY 


VBl ^ JT^jfr II $ V II 

^WcTTfa WITW ITC^N 1 2 3 uS^ f% I 

frrf^ 1 5 f^nfa Hwf: *f%cJTfa ^ 

II II 

gm i ^rirf fafa u^iuu i 

*rp? *t«it § 6 7 g# mfH: f% ii ii 

*r**% ^t#: ^rtu ^ftoreiicf i 

HT5i% Oi3i% #3 *i«ih 8 fm^T ii I'm ii 


(1) A reads fj»rft. 

(2) ^ITORTT?* ^ *?n»iT*f> a variant in A and B, which 
is incorrect, 

(3) A reads * 12 $ 

(4) %fay| is the reading in A and B, which is in¬ 
correct. 

(5) A reads %. B reads ft. 

p 

(6) A and B read g«jft 5 which is not correct. 

(7) Do. Do. De. 

(8) Do. Do. «jMft» Do. 
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^ 3 toit 3 1 f^T toTti frreiffl i 

rren^oi 2 3 *ra?R fa*fra jgwj h h 

tost §* tow s4<st i 
from ^gTT^it* *4 ^t ^totto: ii \ h 

>ji 

siro^ ^ fsfisn f^^T ^rzm TOfar h^t i 

swrapfnfar iu^*> 

HeRITTI <3 tTOT ^i zwt fcRm I 

*Tlt ^jcwqwu^T II ?y,« II 

w I A 

Ov 

*n*! 4 tot ii e. n 


(1) A and B read g«iH, ■which is not correct. 

(2) A and B read which is not correct. 

(3) A reads ^gTT^lt> which is unintelligible. 

(4) A reads B reads 

9 
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gZ rf \ 

m i’ f5Ri%(?)*Tfcr ^ 1 r,?°n 

sfffi gz*^ ^ «iT?m i 

sN sitssj n 11 

nfn tfgzgz ^ swtrj i 

^rr^sftci 1 2 3 11 t* n 

g^u: 5T^m^: 4 g*r: n^m^ci i 

g^rt^r sftz*i t^r gw f% 11 m ti 

n^n^r gsrNgg^ fg i 

g*Hfag<T <T^ 5 *TT3ti?[ ^TT^grlH II it 

Hfcrasfa f?f*ni? tfgz nf?r i 

g $m it: g«I HUBTcm B II 


(1) A and B read 

(2) *at»rnt?t*T is the reading in A and B, which is 
not accurate. 

(3) A and B read %<rgfuvij ?i?i:, which is incorrect. 

(4) A and B read 3»i€q fl^f^'jWhich is not correct. 

(5) A and B read % % which is incorrect. 



HINDU CHEMISTRY 



^f%HTgt^ iTTrlrf: UaTTq^ || {4 || 

mm tftaHga? orro^ ^jzm ww<t I 

wzm w*m 2 4hr ^ ^ n ^« 

?f%srkt ^tth sit 3 \ 

afagifam 9 1 

fafftf srisra fgsd u*c 11 

meagre 1 

si 

■gfg%*r am ffcr 5 ^cn% 1 

afteri nstu srfa% nfa # ^ ® h 


p 

(1) A and B read which is not correct* 

(2) A and B read TT3% *!«% ws. 

0) gtnfft sr;;, a variant in A and B. 

(4> A and B have 

(5) A and B haye ^ which is incorrect. 
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y-\ 




jifamTH <q U*nU I 

f%g*n 1 2 3 4 srNcn^T *k*N «ra*rawi s 11 n 


f<a*li*i fqqiq^tqH^ l 
^fhfnirwrr 5lTSl3 H*J<0 H^c[ il ^ II 

<vra^ura4T^ WT^5uu«fsi% i 


piil h*N 11 ii 

TOg^faqf HT^f I 

w%i %Q qTOSRFtt » R8 B 


?nnfli?!TOTTO 5 *% i 

1 ^ | ■* HMKmMB 

^rir towt ^fteusrt n ** n 


(1) A and B read tfqqT *ifa, which is incorrect. 

(2) Do, fag^j. 

(3) Do. which appears to be incorrect. 

(4) Do. qtqq, which is senseless 

qi^qq^m^» an incomplete variant in *A and 

<5> 
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wnsftfacr 3TOj?j; i 

ir^TfTsd 1 2 3 trftqf^qrrara : 8 ii ^4 it 

grates 1 

g H 5 fT^ gg: fagigqg; 11 ^ 11 

T%'TT^«T ^Ti^I WTSTsftfgrT ^TR^g I 

g=H tjjt: 3 ftg 4 g^mga[ 11 * c 11 
^snr*?rt gmscSg gg: HW^RT^tg 1 
^Sfilt fafeg *rfcu£Sr SRjftfg^ 11 « 

«ira$ THTT^tsft sscsm^grargr: 1 

sNihrPIpnW srfftf%sfi*Tt*T3T5[ N 4 ° II 

mud gfa: fafg^ tert gfg 5 * 1 

^5T mw*\*3 *gT II $1 II 


(1) H^T713EJT, a reading in A and B. 

(2) q*j*TT, a reading in A and B. 

(3) Tflt is the variant in A and B. 

(4) ^t*?T is the incorrect reading in A and B. 

(5) A and B read which is grammatically 


incorrect. 
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srrsr faffed i 

irann i TOfafa: usimit ii ^ n 

* 

**#**« 

I 

NJ 

siHHT ift 1 srra^ ^ i 

TT^Ht fnf^: H^lTO^iHWT II 11 
*r?T%3 i 

^r^T^Srf^T fa^JT I 

^THci 2 3 Wl% Sji ^RtH^TTfr^ II II 

q\dss^g srrcm ^toht i 
j’pnr ssr fl&sn f^n: ii 11 

^ f%*J*T H^T I 

filter w% «rw ft# # 5 tin ^ii 


(1) an incorrect variant in A and B. 

(2) airea* is the reading in A and B, which is not 

correct, 

(3) A and B read f*na»r. 
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(1) a variant in A and B, whicC 
seems to be incorrect. 

(2) a variant in A and B. 

(3) A and B read s which is not correct. 

(4) Do. fl Do. 
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IJHTfsST ^ STTHcSf ^ I 

<$ 5%rT WW H?T II iF II 

5%h f^sg s^rqfar i 

lipf^ STHlt ?!^ €faWT£3iHfW^ II 4<£- II 

J 

snsru n$t \t h^t i 

srrcm f^sm gfert ^» «•» 

s> 

«?re w «n*nl i 

<d§$ gg3 **T<ft 1 2 3 Sf3 8 fat ?fw II 8? II 

tc^N nsm i 

fas*n : ^ht ?faf ^fafafatnfa^t i 

^ m wi farert T^fa Hmsm^ «« «n 


(1) A and B read g‘fsi^. 

(2) A and B read which is incorrect. 

(3) A reads to. B reads to;. 
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i' ^ ^ V- -j y / * ..V - - ^ > L ■ - ■ ■ ' J V v * ' ^ ' * - J ' -. - - r ' / .■ ^ - v- ^ j - * r *■ ' f' -vV ' ^ v - 

WT^ni^stsPj^ ?§t fire g n » * h 

i vrorei turner: i 

f*rcr k far ^n^fH^nr: (i «<s ii 

g*r: totswtJN %9\: u^w 

\* 

g*r^ ^3T^ff ^M?n%iT firajf?r i 
?% f%^TT% wtTraVfm: 1 2 n h^t 11 

tfsrangaiT ^wtrw 1 

irant^ ^faj gff^n: n «*. 11 
ff^ ?Hcr wars: i 
f^T^T T*2J[ UTC^ ^TTH^Tf?:^t || ^0 || 

%gw ^Tf^ Hcl 3 WRJ% ^%cfiT ^HT | 

^rwi%5f 5 tt^ ansi ^fara: n n 


(1) an incomplete variant in A. 

(2) is the reading in A and B, which is in¬ 
correct. 

(3) ^ ^ is the incorrect wading in A and B. 
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(1) A and B read $ % which is incorrect. 

(2) A and B have which is incomplete. 

(3) A and B have <it, which is notcorrect. 

(4) A and B have *t, which is grammatically 

incorrect, 

I 

(5) A and B have instead of which is a 

tautology. 



HINDU CHEMISTRY 139 

. ■ , V , - J, _ , ^ r ^ ■ . ,r , H *_ ■ 'l , - ■ , ^ ■% , / ■ ^ ^ - J ‘ V- 1 2 3 4 5 ' ' 1 ■' ^ " -■ ' -■ ' V ’ "S ^ ’S - J 'V ' "£ ,' 1 - ", \ / V. 1 , -. -- - 

m«reFTR i 

^ Ivr^TriT? 1 ^ i 

'sttcctt f%f%*rsnfrfa ^ ti **>11 

JTTI^ ScTTtI l 0 

si%c[ ii *c ii 

cR :$ 5IT*ra R^RT 5JH»i I 
^^R 3iR?fc? *5fa!%^R 9?ftf^clT5f 

II X- *H 

3rRiffwf%5h n qw . i 

STR^ gfesilfarW B$«ll 


(1) ^im "9, a variant in A and B. 

(2) *T?pir:, a variant in A and B. 

(3) ^ Tf is the incorrect variant in A and B. 

(4) A and B read which is incorrect. The 

■word qef is nsed here in the masculine gender. 

(5) B reads qf?*?. 
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(1) a variant, which seems to be 
incorrect. 

(2) a variant in A and B, 

(3) a variant in A and B. 

(4) ^ w, an incorrect variant in A 
and B. 

(5) *f%a*rra?|afa, a variant in A and B, which is un¬ 
intelligible. 

(6; A and B read ^rfeqj, which is incorrect. 
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gftggftf rig grot gisr gsro: i 

gg growing g%rro « n 

gtggigggig# g# g *jgggg*[ i 

gggrt ggiif g 1 2 3 sttt grotg g^i h ^ h 
grot gwi rig ggit string vrtcj i 

gggg ngitg mvm gggrog:* n 4c n 

tnsraroig 1 

NJ 

gft gggt g$ sit ftroT gg g fg^rt 1 

gggro ggggg: fgroT *jt g ggg? v gggr 11 w 
ggitg ggig 1 

gg^g 4 g giffarf WgT fggg g^t 1 

gggi g^^T ftgi grot gg*n gg?j 11 >©o u 

ggk gtggi m g gggTgw^iftgr 1 

ifa ftgiggif g gjg% gggrigw ig n 


(1) B reads 

(2) ^sn«J is omitted in 13. 

(3) «nq?t a variant in A and B. 

(4) A and B read 
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'V 




y\/\ 


srrat Sq TTf fT I 

•ttot usju: ii ^ 

W ?T ?w Z^m: I 




^5rtI\S sntf qlfij ssicr: \ 
%**nrcn r»^r?i *?|tc[ 11 n 

sftHl5§ 5 ^T«T% q#c[ || 


(1) f^snf^sEj' T5[?T€*H^T, a variant in A and B. 

(2) A and B read f^cg or 

(3) a variant in A and B, 

(4) a variant in A and B, 

(5) A reads atsgffi, B reads ffi.. 
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R faWR II 'QA II 

SrfTSra ^ TW 1^30 ^ ^THSR I 

^TTft^rt tfsiffi ^rtr»rt:' u® n 

?T3i?: *fte*TT: B%ar i 

'RfaHfas&Ri? cR* T^UTcni* Rife e tr? tl 
TTt% rrt ^ *tw; irfii: 1 

R*TO ¥T^ RIRt ^Tf^cWOTf^rT: II H 

^rrr R^nt^r i 

sira^ TM*n f%f%: rtr rh%t fofkw iic*ii 

^§f?T I# Ri*[ I 

R55R SJrfTTW ?:R^TfRt II eg II 

T3PrT STTR^ RfSrRrf^Ntfsf: I 

^3€T 3r TORWR fRsR^ JT'fcf II *% Q 


(1) A reads 

(2) B reads 

(3) A and B read % which is incorrect. 
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^5^ strain i 

fafeRT fasiT IIC ^11 

fafa: I 

VTTRTOT II C'Q II 

^Rfin=t R^TrisR sjcif$ i 

5TTs 3 «TTR RRT « ^e ll 

# # * * 
ri4otr I 

rfi^f ^ gw*f fR«R f^flRRT^ i 

RR fRsS^T swt fafa II4811 

^ sj^farat f^ri g?g ?n^r^i toi( i 

$5T II 4* II 

R^I^Irf fR«R* R^T^^IR^TRRr^ I 
’STT^t RiT%^ ^R<T II <4 II 


(1) A and B read T^ft, which is incorrect. 

\2) f%^T an incorrect variant in 





f^ai atawaiaaiaH I 
aiaSHifrr^ *am tnatfcf 11 n 

^f^aGr^ar awaraw^afaya^ 1 1 

3aa aTgaffia ^aar 8 ^pwax cra?[u $c » 
aaissft an tngan^ aTg*T«roi i 

war xftWT *tr aifasam *rt 11 11 


insaarar^ 1 

\j 

t awi am as fasa^j aim 1 

aataaa^j sias ^gt<la atfsaij u n 11 
n^a ^rara 1 

^aanr ^ar 1 aiaa fsa^an fs 4 an3 1 

fa?fa?tsSaanhfi 3 fa inma: a *.$ 11 


(1) A reads qT*Tfii* ?nafacT:. B reads gr^mra Wif^a:. 

(2) A and B read 

(3) ■5 , 5T^» a variant in A and B. 

(4) gmit% qnf, an incorrect variant in A and B. 

10 
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A- J 


, /'v /v. /% # "* # V . 


*TT*T^I TO* HTO* H«T H^TUTH Ufl*[ I 

f^vuit g grt *nr ! ^rfar^T w 11 « 

*TTirctaT*f fk^ii hgpjoet^ i 

simt i tc n 

1%«T7T wmn ^eTT 51 Jiff STT*m OT*[ I 

^rarai tm ii e.c. ii 
ff’WTct snroS f%ssr ^urte^sr sswj i 

^T^oRT JRT^^f^JT iSTCTmW^Tfa^iT II * * * II 

Colophon in A 

^pOUSf^T ^THTV 2 IT?J: I 

Colophon in B 

xfn smfrtssrwrr^ t*rg*Nr3it 

^smmsiHT iWTHT I 


(i) A and B read % which is incorrect. 



extract* trot 


SUVARNATANTRA 

or 

SVARNATANTRA. 

ar^m: st^fT: i 

A -MS* from Benares. * 

B = MS. from Rainn&kali's ma£/ia. Dacca, t 

"sSkm i 

trot 3 ^nrsftftfenrt i 

^«f ^TORtTCT qXT II t H 

<rt f%f^ ^ 3 <pf narasra: u * n 


* The name of thia MS. is 
f The name of this MS. is « 3 ifcra?T. 
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V >F ^ v* ^ ^ , 


^/yyyy-* ^ V\. / V.' \> VV ^ ^ V 


-in /W v y*X 


g ^rfro Trocar’ c^rr *w i 

gfz^r: grfam: *j 4 ‘ fare 11 3 

hr^t: ^fiirii: g«ir i?zsra ajfa^T^TT: 1 

w^tto xj3%%^ u^nfarm: 11 8 11 


1 




1 


^Tg^iiT^jr^^r^ Tj«rH^ ngnfscR: 

^T*ri H3^ UafnfaJH^ 

^I^BTcI^r g 5T HIT cfifqrf HWt 

sfissrfa ^faiT?n«if^^sf^ *t§jsr 11 4 11 

^tih 3R3icto I 1 

^TS^Sf 3=rf?T fft# SjjTOFT <5T5T II 'S h 

^iT^m g stfsro *srTfaj: wit i 

wiTOra ?N grt to «f st* 11 ^ u 

WRT HTH TO^* TO wf^T $ I 

*T^‘ %f% ^ %2T *lfe WT II C. II 


t*sR I 


' V 

^?ITOf»TW ^ cfrot II 11 
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qro qraCTITO qqrfar I 

hIN g JT^cqsr H«f h4^T « ^ B 

SRrTOfr H^T ga c* 15 ^ ufas^ I 
feqqp^fa fq^nnt 3UUHTSIH: II {' « 

H^T^: uftrT^ ^355Rig I 
^ H^rq^THg II ^ 8 II 

^Tfqtre*: pr a^ aufa wan i 

VJ v 

qi^ra: qn^erarTST HT^q u^fh fira n * *n 
aarfteTfaaTaro ^ ^§f qqji^g i 

^Ria ga as&^g uni^g n * * n 

g HHT^TU ^JTOfi I 

^jprrqf fnWg <**§ ?rar n n 

Itanfar g ^t^rtr i 

rTc^IT^fHHTUTfH H%?[ gH II * c * 

?i?r: qjT8r§5m] gqg i 

HT^f HHuftq H^%?r ga « t ^ « 
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^nn YTR fafarff if ipn I 

11 v u 

ga *wft gsnfawt gug^ g?r i 

mim g ^snf t% sx$ urn n ii 

Hrff^ H%g g?r i 

rrft^f g uht^tu fafaf^g a ^ ^ h 

ng^rmnarts: ^ng fgsj wf?r i 

9 # esimgT w%g g<? it ^ * n 

HT*t <tot j&ari mt *§UXgfffi i 
rTg^TOig jt^narTra f%sj* H^f?r n^«a* 

****** 
•ai^T^^r ^TS[ % Hc^W??[ ^ HIHTrlH I 

ii ? ii 

wu: ^tr[ g ax^m: ii ^ ii 


* The above 24 Slokas are not found in MS. A. 
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g utter § gpj urning i 

^ta^ff ^tagrt fafata^g n $« 

agTOTSTOt mfh m <ggt ^tts hto : 1 n 

rrnsrgrt tot fafata^g 11 9 11 

siTOTciTgwq<Sq 5 t hto: 1 

viwsfi 'qgqfcfa sstg 11 * n 
*sen^to*ft 2 3 tot *T^g g^r^r^T mfk\ f% 1 

g^grataqql u^TO’TOT^ *fa*if?r m $ g 

qtf qft^t w^i|\ nql^nqTT^gTOg 1 

to: srst fafata^g u « n 

^atag^terota to sro fsrta^g 1 

TOitar‘ gm^gq?ng ** ta^g 11 c is 


(1) The above 7 hemistiche are not found in A. 

(2) A reads ^?n^rut. B reads **ininflt. Both th^, 
readings seem to be incorrect; since B has t*U^TO 

in the 2nd Sloka. 

(3) B reads which is not correct. 
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s sift sra fa^fnrr i 

sssigs ?r ^ sri^sat n«. i 

?f *?f *raftpft f* ^tarewrarewC t 

irei jjw’ wrfir w«t»i 

STSrSTTOfts 3 OT*T STSTrl^ I 

S5S 3 ssi^ra wnsf # t? » 

si4m srf?r s^sr ust^h: ii ^ « 

Colophon in A—4t^4fiar 

^srafasi: feata: i 

Colophon in B—^4?|3# 

^RS^rsft faata: \ 


(1) B has 9T *?fh*TTStf?T. 

(2) A reads s which is incorrect. 

! 

(3) B reads 333 . 

( 4 ) WH?' 3 ftfaifn. a variant in B. 


INDEX OF PROPER NAMES 


A 

A'dfcamalla Ixix, lxxi, lxxxix. 
A^kbar, Emperor, lxxix. 
Albertos Magnus 45. 

Alberuni xxv. 

Amar&simha li. 

Amoghavagra Xxxvi. 
A'nandanubhava xcvi. 
A'ndhrabhrityas xxiii. 
Aniruddha 116. 

Archemedes 33 
A'ryabhaf/a 1, xci, xoii. 
Asamga xxvi, xlv. 

A$oka, king, proclamation of, 
* 

ix. 

Asvaghosha xv, xxxiv, 
xxxviii. 

Atisa xxxvii. 

Aufrecht lxxiv, xciv* 
Augustine 45. 

B 

Balabhadra xovi. 

Barth xlviii* 

Bauer 37, 39. 

Beal xxx, xln. 

Ben dal 1 xxix. 


Berthelot Ixiv, lxxxi, lxxxvi, 
42. 

Bhinddrkar Dr. f v, xxi* 

B h is kara* A ch dry a 162. 
Bh&skara, (Siddha). xcvi 60. 
Bh&ttotpala 39. 

Bhav&bhuti 1. 

Bhavamisra lxxix. 
Bhavyadattadeva xcvi* 
Bhojadeva xovi. 

Boyle, Robert, 40, 53. 
Brahma Gupta 1. 

Brahmajyoti Iv, xcv. 
Buddhamitra xlvi. 

Rukka king, lx. 

Bunyiu Nanjio, Catalogue of, 
xv, xxxiv, xxvi, xxxvi, 
Burnell lxviii. 

Burnouf xxvii, xxxii, xxxiii, li 

c 

Chakradatta 149. 

* 

Chakrap&ni ixii, lxv, lxxix. 

xovi, 42,147. 

Chandrasena Xcvi. 

Charaka txxvi, lxxix, 21, 60, 
120, 126,130* 181, 140, 
146, 150. 
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Charpata xcvi. 

Charpati, Hiddha, Ixii. 
Colobrooke xci. xcii. 

Cowell xxxiv, xxxviii. 

Caoroa (or Csoma Koroai or 
Csoma de Koroai ) xx, xxvi, 

xxxviii. 


* - - ^ •« '-s. - ’ * L 

F 

Fah-hian, travels of, xxix, 

xxx, xlii. 

Finot, M 4 , 41. 

Fleet xxi. 

Fluckiger Ixxvii, 



Dal v ana 127. 

Ddmodara lix, Ixx. 

Dandi Iv. 

Das, Saratchandra (S. C.) 

xix, xxii, xxxvii. 

Davids, Rh\s, Professor, v, 

xxvii, xxxiii, 48. 
De-Chye, king, xix. 

Democritus xxiv. 

Deva xv. 

Devadatta lxxiv. 

Dhanapati xcvi, (Suri) 58. 
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